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J. O. Smith Operating the Amateur Station Which Is Heard From Canada to the Gulf 


Thousand-Mile Amateur Radiophone 


_ A Detailed Description of the Development of the Set Used at 2ZL Station 


A C. W. Transmitter Using House Lighting Current 
A Tube Circuit Requiring Only One Battery 
And Many Exclusive Features in This Issue 





WORLD’S ONLY MAKER 


Moulded High Frequency High Tension Insulators 
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No. 7518 


No, 6285 
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No, 159 C.-” No. 165 No, 160 No. 17200 == No. 9861 


“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegraph and Telephone 
Companies. “Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics. 
“Electrose” Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits. 


ELECTROSE STANDARD PRODUCTS 


“Arcover” disk strain and suspension line insulators, “Safety Strain” Insulators, Disk, Hood, Thimble and Rod type strain 
insulators, Spool and Bracket-Arm strain insulators, Pin-type line insulators, Insulator pins, Roof, Barrier and Wall Bushings 
and Insulated Connectors, single and multi-part, plain and locking, water and. gas tight, Bus-bar insulators, Insulating Supports 
aad Pedestal, Arc Lamp Insulators, Insulating Knobs and Handles, Insulating Sheets, Tubes and Rods, etc., etc. 

Electrose Railway Line Material:—“Safety Strain” Insulators, Brooklyn Strain Insulators, Insulated Turn-Buckles, Caps 
and Cones, “Ideal” Locking Caps and Cones, Insulated Bolts, Feed Wire. Insulators, Third Rail Insulators, also special forms 
ef Trolley Wire Suspension Insulators, etc., etc. Complete line always carried in stock. 

Ignition Insulating Parts:—Distributor Blocks, Disks, Switch Bases, Spools, Brush Holders, Knobs, Handles, etc., etc. 

“Electrose” insulation (certain grades) is recognized as the best obtainable for use in connection with insulating parts for 
ignition service for Automobiles, Aeroplanes, Motor Boats, etc. 


Insulators and Insulating parts and devices of special sizes and forms, designed and made to order. 
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The Third Edition of the 


Consolidated Radio Call Book 


Very Greatly Enlarged—NOW READY 


192 pages. (32 pages more than 2nd edition), better paper, stiff covers, etc. 





Some of the special information contained in the new book: 
Radio rate sheet (charges to and from vessels, etc.) ; Cable rates; 
Table for finding cable charges to various points; Weather re- 
ports and hydrographic reports of the world; Time signal section 
of the world; American radio compass stations; French radio 
compass stations; British radio compass stations; Canadian 
radio compass stations; General information section; Inter- 
national abbreviations; High power radio stations of the 
world; Press schedules of spark stations. 








The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued by 
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alphabetically, 
according to names of vessels or land stations, and according to call letters; Revision of American coastal stations 
under U. S. Naval control, and their new calls. 


Every New Amateur Call Is Listed 


SPECIAL—Given Free with Each Copy 


A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the locations 
of all the high powered RADIO stations in the world, including the time signal stations. In addition it tells 
at a glance how far away any of these stations are. Of greater interest are the time zones, which enable the 
amateur to compute instantly the correct time for the zone in which he is located from any time signal station. 
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Owing to the fact that certain statements and expressions of opinion from correspordents and others appearing in these columns 
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to sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, the 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 




















4341 Richardson Ave. 
New York City. 
Jan. 21, 1920. 
THE OMNIGRAPH MFG. CO. 
Cortlandt Street, New York. ° 
Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. 
I took a four weeks course at a Resident Radio School in Theory only. 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 
I was one of two in a class of eighteen to obtain a first-class License. The stumbling 
block for the others was CODE ... . I know that a short time receiving Omai- 
graph messages daily would have enabled them to pass the examination as easily as I did. 
I believe the Omnigraph to be the easiest, quickest and cheapest method to learn the 
International Morse Code. 


I relied on the 


Cordially yours, 
(Signed) GEO. E. SELLERS. 

The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Ommnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as répresented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., Dept. C, 26 Cortlandt St. N. Y. 
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SUPERADIO 


This mark of distinction on all our ap- 
paratus is the symbol of SUPREMACY. 





Type D A-1, the BEST Detector 
and Single Stage Amplifier in the 
WORLD, with the new Filament 
Temperature Indicator, price 


$ 45° 


Write for Bulletin 101 


Superadio Corporation 
Dept. D 2674 Bailey Ave., New York 











F ederal Radio Accessories and Parts 


Are Distinguished for Their 


Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 
federal Type A, N°226 Transformer 
Villas | 


| | 





V7Class 2 





Detector 


-2 











No. 226-W Type A roa [ No. 52-W 2200 Ohms 











ee 
Transformer LIBERTY HEAD SET 
$7.50 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 
One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 
(Audibility amplification of 20 times.) 
Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


The 226-W Transformer is endorsed by the leading engineers 's and conceded to be the best transformer 
on the market. 


AUDIO FREQUENCY me) UU Le 
60 ols 








Federal Telegraph and Telephone Co. 


‘alo, New York 
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YOU CAN NOW BUY 
THIS REMARKABLE BOOK 
THE 


Alexanderson 
System 








SOURQQGURRRGGRRRGRROOREE 

















TTT 





oe Radio Telegraph and 
NE, i AS Radio Telephone 
1034x8%4, 56 pages, 38 illustrations Transmission 


and diagrams. Bound in heavy 
antique paper cover. By Elmer E. Bucher 
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Originally Intended for Private Distribution— 


the requests for copies became so insistent that consent was finally given for a public 
sale. 

The only complete description of this famous system as installed in the New Brunswick 
station is in this book. 

Here, for the first time, you get the details of the invention that revolutionized trans- 
Atlantic wireless transmission—the one producing such a wonderfully clear note that 
foreign governments sent their experts to investigate and who, on the reports of these 
experts, ordered the alternator for their own stations. 





THIS BOOK SPECIAL INTRODUCTORY OFFER 
Price of Book alone, $1.25, postpaid Regular 


Is Now Ready to Mail | with wireless age, one year, $3.25 { Price $3.75 


(Postage Outside U. S. 50 Cents Extra) 











Order from your dealer or direct from us. 


INTRODUCTORY COUPON 
Order Today WIRELESS PRESS, 
The firet edition is limited. — 
Orders filled as received. Pe gama se 











Price 

; The Alexanderson $3.25 

Dealers:—Place Your Order At Once ene ne Sar System Book Postage 
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Outside 
System U.S 
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1 Yr. Sub. to 
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326-28 Broadway NEW YORK “4 
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High Type Fibre for High Test Uses 











Ce io ver eee Py 


“Advancement in the electrical field is in 
direct ratio to advancement in the field of 
insulation.” So say the men who know. 


IAMOND FIBRE, with its extreme purity, 
exceptionally high dielectric strength and 
its adaptability to every machining process, 


is the popular choice of the experienced engineer. 
It is the highest type of vulcanized fibre. 


Where extreme _ water-resisting qualities 
essential we recommend our latest development— 
Condensite-Celoron—a material that has made rapid 
strides in modern radio work. 


MITT id 





are 


Both Diamond Fibre and Condensite-Celoron are 
made in standard sheets, rods and tubes. Where 
desired we can machine to specification. Write for 


samples and full information today. 
Dept. 5 ‘ 


Diamond State Fibre Company 


BRIDGEPORT (NEAR PHILADELPHIA), PENNA. 


Branch Factory and Warehouse, Chicago 
Offices in Principal Cities. 
In Canada: Diamond State Fibre Co. of Canada, Toronto 


—and here is proo 


A-P Tubes transmit to Scotland— 


3,000 miles transmission. There’s a DX record for you, and there are 
others, many others — with A-P tubes. Results count—that’s what 
you're after, isn’t it? Results prove that A-P tubes are the best tubes 
made, the tubes you should use; and here are some of the results: 



































1. Using three A-P transmitting tubes in a radiophone set, Hugh Robinson of 
Keyport, New Jersey, not only transmitted phonograph music, but actually 
talked to Scotland, and was distinctly heard on three separate occasions during 
Eyaber and December, 1920. Distance covered approximately 3,100 miles by 
great circle. 


2. With a single A-P Electron Relay, an amateur in New York (name on re- 


moet) repeatedly hears communications between California amateur spark 
Stations. 


| 


3. San Francisco amateurs (names on request) regularly receive day and night 
uropean communications from Carnarvon, Nauen, Bordeaux, and Rome, with 
moderate single-wire antennas and a single A-P Electron Relay. 





For sure results, for better results, use A-P tubes and only A-P tubes. 
Equipped with the SHAW condensite (four-prong) base. 


ATLANTIC RADIO SUPPLIES CO. 


PACIFIC RADIO SUPPLIES CO. 
8 Kirk Place, Newark, New Jersey 


638 Mission St., San Francisco, Cal. 


Distributors for Moorhead Laboratories, Inc. 


Ling A-P es - | ~ 
ay, equipped with the 
SHAW standard four- 
prong base. Price $6 
and worth it. Order 


The A-P VT Amplifier- 
Oscillator, uipped 
with the SHAW stand- 
ard four-prong base. 
Price $7 and worth it. 


from your dealer. At your dealer, 


A combination of two or more _A-P VT tubes as 
amplifiers with an A-P Electron Relay as the initial 
detector or oscillator is the ideal receiving combina- 
tion for long distance amateur or long wave recep- 
ion. Only with such a combination can full 


efficiency be attained. 


USE A-P tubes for efficiency 
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There is one thing more pleasing 
than Radisco prices,— the actual 
performance of Radisco apparatus! 


A. R. CO. 
AMPLIFYING 
TRANSFORMER 


Unusual amplification and quietness of 
operation distinguish the station equipped 
with the A. BR. Co. transformer. In de- 
signing this niece of apparatus, particular 
reference was given to the correct ratio 
of impedance and turns between primary 
and secondary. 

Another feature which makes this 
transformer a desirable piece of appara- 
tus, is the simple but very effective 
mounting of bakelite strips, supporting 
the laminated closed core and coil, allow- 
ing for quick mounting in case or on 
panel. 

A-4 Amplifying Transformer $5.00 


Shipping weight 2 pounds 


You can sometimes equal 
Radisco quality, but never 
at Radisco prices. 


7 of z 


Every single instrument 
sold by Radisco dealers, 
under the Radisco trade 
mark, is unquestionably the 
best buy on the market, for 
its particular purpose. You 
can always count on Radisco 
equipment for dependable 
performance. 


4 


The close co-operation of 
Radisco instruments is an 
additional feature that adds 
much to the efficiency of the 
complete MRadisco station, 
without adding one cent to 


the cost. 


— THESE PROGRESSIVE DEALERS CARRY THE ENTIRE RADISCO LINE - 


RADISCO VARIOMETER 


The latest addition to our Radio family. Like 
all other Radisco products it has been produced 
to anticipate and supply the demand for a good 
short wave instrument, qualified to withstand the 
acid tests of radio work. 

For the radio man who desires an instrument of 
this character, our variometer makes a, distinct 
appeal. Made in one size 4%” high, 3” wide, 5” 
deep and the shaft is of 4%” brass, just the right 
size to fit the number 69 dial; forms are turned from 
thoroughly seasoned wood and substantial brass 
bearings provided. 

No. 1 Variometer 
No. 1D Variometer with dial 
Shipping weight 3 pounds 


ALBANY, ; 3 
Shotton Bedi Mfg. Co. 
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RADIO DISTRIBUTING CO., Newark, N. J. 
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306 George St. and 
8th and Magnolia Sts. 


NEW ORLEANS, LA 
Rose Radio Supply * 
604 Gravier St. 
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Corwin & Co. 
; West Park St. 


OMAHA, NEBRASKA 
O-B Radio Supply Co. 
406 Brown Building 
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WORLD WIDE 


Wireless Telegraphy at Danzig 

ACCORDING to the Danzig press, the Danzig tele- 

graph office has recently installed a wireless press 
receiving station. These receiving stations, of which there 
are said to be about 120 in Germany, receive, for trans- 
mission to newspapers, press news distributed by wire- 
less by the press service. In addition, the stations receive 
commercial news of the Bureau of Foreign Commerce 
in Berlin, intended for chambers of commerce, and also 
weather reports. News is sent out by the main station 
in Koningsmusterhausen. 

The Danzig telegraph office is now operating four wire- 
less stations: A station for the domestic telegraph service 
of the German wireless system; a coast station for com- 
municating with vessels ; the wireless press receiving sta- 
tion referred to above and a special receiving station main- 
tained by the Danziger Zeitung, a local newspaper, for 
its own messages. 

The Polish authorities also possess their own wireless 
station, situated in the port district at Danzig-Neufahr- 
wasser and used largely for communicating with vessels 
bringing. government supplies. According to the press, 
the Polish station was specially authorized by the high 
commissioner and is subject to certain regulations in order 
to prevent interference with the operations of the Danzig 
German, and British naval stations. For instance, the 
Polish station may communicate’ with Warsaw only 
between 1 and 3 Al M., and its convérsations with 
vessels at sea must be confined to 10 minutes. 


— (= 


New Wireless Service Between England and France 


AN EW public telegraph service between England and 

France, using high-speed duplex wireless transmis- 
sion, has recently been installed. It is hoped that this 
additional means of communication between England and 
the Continent will afford considerable relief to the present 
congestion. The service will be conducted by Marconi’s 
Wireless Telegraph Company, Limited, and the Com- 
pagnie Generale de Telegraphie sans fil, operating under 
licenses from the British and French Governments. The 
ay telegraph rates between the two countries will 
apply. 

Telegrams to France intended for transmission by this 
new service may be handed in at all times at the Marconi 
Company’s London offices, Fenchurch Street and Marconi 
House, Strand. They will also be accepted at any Postal 
Telegraph office within the United Kingdom. -Messages 
so tendered, however, must be marked “Via Marconi.” 

For this service the latest high-speed automatic ap- 
paratus, as used so successfully between Geneva and Lon- 
don during the sitting of the Assembly of the League 
of Nations, is employed. 

_The following Marconigrams were exchanged between 
King George of England and President Millerand of the 


WIRELESS 


French Republic on the occasion of the opening of the 
service. 
The message from the French President was as fol- 
lows: 
To His Majesty George V., 
King of the United Kingdom of Great Britain 
and Ireland, 
London. 

The wireless service which this message inaugu- 
rates will still further facilitate the exchange of ideas 
and promote commercial relations between our two 
countries. I am desirous that the first message dis- 
patched from France should bear to Your Majesty 


Central building of the Lafayette Station at Croix d’Huis, France 


the expression of the wish that the intimate ties 
formed between the British and the French people 
during the war shall not cease to become more and 
more close and that they may be strengthened during 


a long and fruitful peace. I am happy on this occa- 
sion to offer to Your Majesty the renewed assur- 
ances of my faithful friendship. I beg you to convey 
to Her Majesty the Queen my respectful homage. 
ALEXANDRE MILLERAND. 


The following reply was sent by King George: 
By Wireless (Urgent). 
To the President of the French Republic, Paris. 


I have received with great interest and pleasure, 
M. le President, your telegram inaugurating today 
a regular wireless telegraph service between our two 
countries. I share your conviction that the new 
service cannot fail to strengthen still further if possi- 
ble the ties which bind us together in friendship and ; 
intimacy and to increase the prosperity of both coun- 
tries by furthering their commercial and intellectual 
intercourse. On behalf of the Queen and myself I 
heartily thank you for your friendly greetings and 
ask you and Madame Millerand to accept our cordial 
salutations. GeorceE, R. I. 
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Newfoundland Wireless Plants for Ship Reporting 
HE Newfoundland Government has now under con- 
sideration an agreement with the Marconi Wireless 

Company for the establishing of new stations for com- 
mercial and shipping business. 

The scheme is somewhat comprehensive and proposes 
a big new ship news installation at Bay Bulls, twenty 
miles from St. Johns, with directional stations at St. Johns 
and at Port Union, fifty miles north, and an increase in 
the power of the station at Battle Harbor, Labrador, at 
the eastern entrance of the Belle Isle Strait. This will 
make possible direct communication between Labrador 
and Newfoundland through the present wireless station 
at Fogo Island, on the east coast of Newfoundland. Mes- 
sages at present must be repeated through Belle Isle. 

The big feature of the project is the proposed station 
at Bay Bulls, which it is thought will represent an outlay 
of $100,000. It will provide for an installation of the 
continuous wave type, with a range of 1,500 miles, which 
will enable unbroken communication with Atlantic liners 
almost the whole way across the ocean. All the biggest 
ships now in the trade between the two hemispheres are 
fitted with this system instead of the spark system for- 
merly used. 

A still more ambitious feature of the project, but one 
which may not see immediate fruition, is that for utilizing 
the big British Admiralty station at Mount Pearl, seven 
miles from St. Johns, for the purpose of direct trans- 
atlantic communication with some of the Marconi sta- 
tions on the British coast. 

The plan would be to maintain a vigorous transatlantic 
commercial business in competition with the cables which 
carry most of the telegraphic traffic at the present time. 
It is proposed to handle business at a rate of 18 cents a 
word, as compared with 25 cents charged by the cable 
companies at present, and to have the same rate operative 
in regard to all messages sent or received between ship 
and shore. 

It is believed that as a result of this it will become 
possible to make this the first link in the big world en- 
circling project which the Marconi Company has been 
planning for the past year or two, and respecting which 
proposals have been made to the British Government 
and the governments of the various oversea dominions. 

In other words it is proposed to make it an auxiliary to 
the “all-red” cable system now in effect throughout the 
British Empire and which has proved so satisfactory that 
it is planned to extend its operations very considerably. 
Some aspects of this proposed development will end the 
cause of most of the friction between the American and 
British Governments in regard to the problem of a dis- 
tribution of the cables belonging to Germany which were 
seized at the outbreak of the war and which the victorious 
powers are now planning to divide among themselves. 


Montana Commercial Club Installs Radio 


IRELESS telephone service connecting several 

towns and large ranches within a radius of 60 miles 
of Malta, Mont., is being planned by the Malta commer- 
cial club and will very probably be put into effect in the 
near future. 

The wireless telephone circuit is planned to connect 
Lovejoy, Zortman, Phillips, Landusky, Lonesome and 
several other inland towns, as well as a number of the 
larger ranches, within a radius of 60 miles of Malta. It 
is planned to have the circuit open at certain periods each 
day with Malta as the central station. All important 
news, business transactions arid emergency calls of every 
nature will be taken care of. At the present time there is 
no telephone service between the towns the proposed wire- 
less circuit will include. 
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Seamen’s Medical Advice by Radio 


‘THE Seamen’s Church Institute in New York City has 
established a wireless service of medical advice de- 
livered to coastwise and transatlantic vessels, and will 
establish a twenty-four-hour telephone service between 
physicians and ships that don’t carry their own doctors. 

At present a doctor remains on duty from 9 A. M. to 
5 P. M. Eastern standard time, or 2 to 10 P. M. (Green- 
wich mean time), listening for the call, KDKE, which is 
wireless for “Help wanted for an individual.” This call 
is to be second only to the SOS of a ship in distress in 
precedence over other ethereal messages. 

Four operators will be required to be on duty in differ- 
ent shifts as sentries awaiting the distress signals, and will 
also serve as telephone centrals connecting the vessel 
with the doctor. 

Since less than 30 per cent of the oceangoing ships 
have doctors and all have wireless, and an unknown pro- 
portion of coastal vessels have wireless but no doctors, 
it is expected that this service will be the means of sav- 
ing many lives. 

A course of instruction for ships’ officers has been ar- 
ranged by the Seamen’s Institute to teach them how to 
carry out the doctor’s instructions once they have been 
received. The classes may be extended later, but at 
present they are half hour demonstration lectures twice 
a week. 

Vessels calling in from as far as 2,000 miles away can 
expect to get aid once the new instruments are installed. 


Eagle Harbor to Have Compass Station 
"THE new radio compass station to be built by the Navy 
Department at Eagle Harbor, Mich., is one of 
the first of a chain to be built by the department as an aid 
to navigation on the great lakes. It will guard one of the 
most dangerous spots on the lakes and therefore is one of 
the first to be established. 

For some reason not yet fully understood, although the 
presence of iron along the coast may have something to 
do with it, there is a tendency for compasses on boats to 
vary when the vessels are rounding the tip of Keweenaw 
Peninsula. For this reason mariners have long mistrusted 
this spot and are always apprehensive when sailing near it 
at night or in a fog. 

The radio station at Eagle Harbor will be a big help in 
enabling ships in this vicinity to learn their exact position 
and to avoid the end of the peninsula in rounding the 
point. 

The Eagle Harbor station is to have two 250-foot steel 
towers. It will be equipped with a five kilowatt set. 

Arrested in Mid-Ocean by Means of Radio 
RAvio messages flashed by Chicago Federal officials 

recently to the steamer Manchuria, in midocean, asked 
the arrest of Walter Osterler, an enemy alien and former 
officer in the German Army. The officials believe he 
was trying to reach Germany with nearly $100,000 al- 
leged to have been obtained from American citizens by 
dubious schemes. 

A complaint filed with Commissioner Mason by Orma 
Roma Shellman Osterler, the Crown Point wife of Os- 
terler, who was adjudged the second most beautiful girl 
in Chicago at the home exposition in 1915, led to issuance 
of the warrant. Her father, Adolph Shellman, a baker, 
charges that Osterler borrowed $16,000 from him and 
stole $3,000, from his daughter on the pretense he was 
the sole representative in America of certain German 
automobile concerns. 

The Government messages directed that Osterler be 
taken from the Manchuria. 
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New High Power Station at St. Assise, France 


ANEW double wireless station at Saint Assise, near 
Melun, France, will be one of the most powerful in 
the world. 

It is intended to erect sixteen towers somewhat higher 
than those of the American built station at Bordeaux. It 
will have a wave length sufficient to reach the most distant 
receiving station. The apparatus to be installed will be 
capable of quadruple transmissions. 

The Lafayette Station, which is now the most power- 
ful in France, has a maximum range of 15,000 miles, but 
experience has shown, according to the Ministry, that it 
cannot be depended upon for more than 4,500 miles regu- 
larly, being unable, for instance, to work satisfactorily 
with Argentina. The Sainte Assise Station, when com- 
pleted, in 1923, will, it is calculated; work easily and 
regularly with all stations in the world. 

The station will be erected for the Compagnie Generale 
Telegraphe sans fil (General Wireless Telegraph Com- 
pany). Thirty per cent of the capital invested in the 
company is English and 70 per cent French, the French 
Cable Company holding 20 per cent of the total capital. 
The company has a working agreemnt with the Radio 
Corporation of America. 

The striking physical features of the plant will be six- 
teen steel towers 820 feet high. A number of special 
telegraph wires will conect the station with the central 
telegraph offices. 

In addition to this large plant, small wireless stations 
will be commenced, to be completed in six months. They 
will be used merely for the handling of business between 
European countries, the present station in Lyons being 


inadequate. ; 
Longest Overland Radio Route 


AFIER three, months’ interruption of communications 

caused by the Russian incursion into Mongolia, the 
wireless station at Urga is now able to communicate with 
Peking. This marks the successful completion of the 
first span of the longest overland wireless telegraph route 
in the world. 

The Marconi Company is under contract to construct 
stations at Urunchi (in the Chinese Province of Sun- 
garia, Central Asia) and Kashgar (in Eastern Turkes- 
tan), for which construction parties are being organized. 


Norwegian Ship’s Crew Saved by Radio 
A RADIO received at the Otter Cliffs Me.) station 
from the steamer Imperator and forwarded to the 
naval authorities at New York, told of the sinking of the 
Norwegian steamship Ontanedo, which sailed from New 
York in January. 
The radio operator of the Imperator learned from the 
English steamship Fanad Head that the Ontanedo had 
beeh abandoned in a sinking condition. The crew was 


_ aboard the Fanad Head which was bound for Bel- 
ast. 


(Bs 


Training in Radio for Military Aeronautics 

THE use of radio communication, both telegraph and 

telephone, on the military airplane is perhaps, the 
latest application of radio science, increasing tenfold the 
usefulness of the airplane and already influencing the de- 
sign of military aircraft. Airplanes have been called the 
tyes of the army, but eyes without means of instantly 
communicating images and impressions registered upon 
the retina would find but a limited sphere of application. 
tis in the performance of this function that radio finds 
such an important place in military aeronautics. The dots 
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and dashes of the Morse code transmitted from the trailing 
aerial of the airplane carry to the ears of the artillery 
battery commander the correction for each shot fired, en- 
abling him to group his hits on an invisible target with a 
degree of accuracy as great as is possible when the target 
can be seen, or bring to a waiting general news of enemy 
troop movement observed from the air. 

Bombing planes lost in the fog or darkness are directed 
unerringly to the home airdrome by the radio direction 
finder and airplanes without pilots, controlled entirely by 
radio, are already a reality. 

The Air Service of the Army, realizing the importance 
of this newest phase of radio, has established a school for 
the training of personnel to install, operate and maintain 
the radio equipment of airplanes at all the flying fields 
throughout the country. Radio engineers and operators, 
as well as experienced amateurs, may qualify for attend- 
ance at this school upon application to any army recruit- 
ing officer or to the office of the Chief of Air Service, 
Washington, D. C. 





Power plant at Nauen, Germany, showing the high frequency generators 


Tuckerton Working France 
‘THE Radio Corporation of America in opening its 
new radio service to France, has added another link 
to its worldwide wireless chain. 

This new radio service is being accomplished through 
the huge transmitting station located at Tuckerton, Nev. 
Jersey, which makes use of a 200-kilowat alternator of the 
high frequency type—a comparatively new invention de- 
veloped by the General Electric Company—which has 
revolutionized the art of wireless communication. The 
receiving station on the American side is at Belmar, N. 
J. On the French side the receiving station is located at 
Ville Juif, which is near Paris, while the transmitter is at 
Lyons, France. 

“The bonds of social and commercial understanding 
which existed between these two countries for centuries 
are now firmly cemented by the modern science of wire- 
less communication,” said President Edward J. Nally, 
shortly after the sending of the official messages of con- 
ee exchanged between himself and French of- 

cials. 

“There is a vital need for additional means of interna- 
tional communication between Europe and the United 
States, and I am glad that this country has taken the lead. 
The Radio Corporation’s plans for an efficient worldwide 
wireless system are materializing rapidly, and it will not 
be long before every important section of the business 
world will be quickly bridged by wireless.” 

The Radio Corporation now offers radio communication 
between the United States and France, England, Germany, 
Norway, Denmark, Sweden, Finland and Poland, as well 
as between San Francisco and Honolulu and Japan. 
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Speaking of Wage Scales 


By Charles Aiken 


‘THE majority of recent articles dealing with various 

proposals for a new wage scale for radio operators 
have been based largely on the assumption that long ex- 
perience means maximum ability and short experience 
minimum proficiency; that the men who have been to 
sea for several years are always good operators and the 
men who are comparatively new at the game are necessar- 
ily poor ones. 

A little observation will make it plain that often this is 
not the case. Many a man drops into a rut and makes no 
improvement during long periods. Some of the “old 
timers” are over-confident and feel that it is only neces- 
sary to work just enough to draw their pay every trip. 

At one time I became involved ih a.discussion over a 
very simple matter with a man of long experience. He 
claimed that in a given circuit, with a given voltage, the 
same current flowed regardless of variation in resistance. 
Finding that he had no regard for Ohm’s law I suggested 
that we refer to some standard text book on electricity 
ot to some person of our mutual acquaintance who was 
in a -position to know what he was talking about. “I don’t 
care ‘what he says, I know,” was his reply. This was a 
small matter, but it served to illustrate his attitude, and 
that.of many others. He “knew,” and he, held the humble 
beginner in great contempt and never lost an-opportunity 
to Say so. oss hy A 

‘Another man who had left the sea ‘after several years 
of sétvice to conduct a class in radio informed”his. pupils 
that an-alternating current was one “which was always 
starting and stopping.” : ) 

There are many men who were already expert tele- 
graphists or electricians, or both, before they entered the 
radio game who would be tied down and held back by any 
scale of wages based entirely on actual experience as a 
wireless operator. Some men become expert operators 
in a surprisingly short time. A few trips to get the proper 
technique and they rank among the best. 

I am not trying to condemn all of the Old Guard nor 
even the majority of it. The really expert operators who 
stand in a class by themselves are for the most part men 
of long and wide experience. Neither am I defending 
that class of novices who know little and care less. The 
point I wish to make is: Any scale of wages based only 
on actual radio experience is unfair and detrimental to 
wireless in general. 

Under the proposed system, what incentive has a man 
to study for self improvement? He will gain little by it 
because he cannot show service records. Why should he 
not sit back in some job on a cargo boat where there is 
very little work involved and take things easy? His salary 
will increase automatically as he drags out his existence 
whether he really deserves a raise or not. Such a sys- 
tem would assume that all operators possess the same 
natural ability and desire for advancement and would 
preclude the recognition of individual proficiency. Ex- 
perience is an important factor, but it is not the only one 
to be considered. Would not a system having four classes 
of operators as outlined be more desirable ? 

Class A. Men who have shown themselves to be of 
the first quality and who are capable of handling any 
sort of position. 

Class B. Men who have shown themselves to be good 
operators, who know their business and who are able to 
handle any ship position. 

Class C. All men with first grade licenses during their 
first six months of service, and others who have failed 
to qualify for class B. 

Class D. All men with second grade licenses regard- 


less of kind or length of service, and all first grade men 
who have shown themselves unfit to be in class C. 

The assigning of men to the proper class might prove 
somewhat difficult, but it could be accomplished with a 
little co-operation between the operators and the radio 
companies. When an operator leaves the employ of a 
company he would be given a service record showing the 
kind of ship on which he has served, the type of appa- 
ratus, the general nature of the traffic handled and a 
record of his own personal conduct and efficiency with a 
suggestion as to what grade his service tends to qualify 
him, Or it might be possible for the companies and the 
operators to get together on this matter. 

As for the rate of pay I would propose the following: 

One-man ships. Two-men ships. 
Chief. Assistant 
$165 $150 
130 145 130 
Class 110 125 110 
Class D 80. _— — 

Extra first grade licenses should entitle the holder to 
10 per cent increase. 

I believe that this system would improve radio more 
than one based entirely on time served with only indiffer- 
ent regard to ability. 


Class 


A $150 
Class B 
* 


Easthampton Radio Station 


NEW commercial radio coastal station has been re- 

cently opened at Easthampton. The location is about 
one mile from the south shore of Long Island. Two 
galvanized steel towers 300 feet apart and 160 feet high 
surmounted with wooden masts bring the total height 
of the antenna to 175 feet above the heavy concrete foun- 
dations. The antenna is the cage type found so efficient 
on battleships during the war, the counterpoise radiates 
from one corner of the operating building and practically 
covers six acres. 





Easthampton Radio Station in course of construction 


The power supply is obtained from the local electric 
light company and is brought to the station in a conduit 
1200 feet long. Twenty-two hundred volts alternating 
current is stepped down to 220 volts, from which a. motor 
generator unit produces the 110 volts direct current used 
in the operation of the radio set. A Delco light unit m 
conjunction with a storage battery is used as an auxiliary 
to provide against breakdown. 














Thousand -Mile Amateur Radiophone 


Detailed Description of the Development and Operation 


of the Set Used at 2ZL Station, Valley Stream, L. I. 
By J. O. Smith 


HE remarkable distance records made by amateur 

radio stations using continuous wave transmitters 
with several 5-watt tubes in multiple, are matters of com- 
mon knowledge. The fact that a set, employing two or 
three of these small tubes, with approximately an am- 
pere or more of current in the antenna, has been heard and 
worked by stations 400-500 miles away, causes no special 
interest at the present time. Such distances are covered 
only occasionally in amateur work, however, and usually 
during particularly favorable conditions, such as would 


_ affect the transmitting distance of an amateur spark trans- 


mitter emitting damped waves. 

Experiments at 2ZL station, Valley Stream, Long 
Island, covering several weeks, with transmitting sets 
employing 5-watt tubes, clearly demonstrated that the 
signals from such sets are subject to practically the same 
conditions as damped transmitters, where the distance 
between the transmitting and the receiving station is 
more than the regular daylight range of the transmitting 
station, especially where the C.W. output is modulated 
in some manner. The foregoing, however, applies only 
to general conditions. 

On nights when the stations of the Eighth District, 
particularly those in Ohio, were inaudible on Long 
Island, 2ZL, using straight or modulated C.W., was also 
inaudible at several Eighth District stations, listening on 
a pre-arranged schedule. When the signals from Eighth 
District stations were audible on Long Island, the signals 
of 2ZL were copied in Ohio. During these tests one 
point of considerable importance developed. On nights 
when spark stations in the Eighth District “swung” so 
badly as to make consecutive reading of their signals im- 
possible with two steps of audio-frequency amplification, 
the straight C.W. signals from 2ZL were reported as 
being good and steady, and consecutive reading was en- 
tirely possible. Summarized, this established the fact 


that, while the signals from 2ZL were subject to general 
conditions over long night distances, when they were heard 







Radiophone set at 2ZL in operation. Antenna current normally 3 amperes 
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at all they were much moré steady and reliable than 
spark signals. It should be remembered also, that the 
input of the tube transmitter at 2ZL was about 160 watts, 
plate and filament, as compared to 1,000 watts input— 
without counting the energy used to run the usual non- 
synchronous rotary spark gap—in the case of the Eighth 
District spark stations. 

After the experiments with the transmitter employing 
the 5-watt tubes had been carried on for several weeks 
at 2ZL, and the reports of the listening stations care- 
fully studied, it became evident that the signals of such 
a small set were entirely satisfactory over distances up 
to 100 miles, but not practical for regular amateur relay 
work over long distances, except on a pre-arranged 
schedule, which, on the part of the receiving stations, be- 
comes about as exciting and interesting as the morning 
alarm clock. It was quite evident that in order to work 
any great distance, without pre-arrangement, it would 
be necessary to use more power, and a distinctive signal 
would have to be created of such strength that continual 
calling would be unnecessary. It was not practical, of 
course, to use more than three or four 5-watt tubes, be- 
cause the small added output of more tubes does not 
warrant the additional expense of the tubes or the extra 
filament and plate power. 

As the only obtainable tubes of increased size over 5 
watts are not less than 50-watt output capacity, it was 
decided to install a transmitter employing tubes of that 
size. Right here is where the writer got into the same 
predicament as the man who caught a wildcat by the 
tail—he sure started a fine bunch of trouble for himself. 
It seemed logical to suppose that to install the 50-watt 
tubes it would only be necessary to insert the new tubes 
and sockets, supply proper filament and plate voltage and 
shoot the moon. But it was somewhat different before 
a smooth working 150-watt tube set was finally developed. 

The characteristics of the larger tubes were such that 
their rated output was 50 watts on 750 volts and 75 watts 
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on 1,000 volts plate potential. Of course, it was decided, 
amateur fashion, to get every single possible, ding-busted 
watt out of the blooming things, so a motor-generator— 
110 volts 60 cycle A.C., 1,000 volts D.C., and also a 
12-volt 80-100 ampere hour storage battery to heat the 
10-volt 6%4 ampere filaments were procured and in- 
stalled. When all was ready the outfit was started and 
the key pressed. In about 1/1000 of a second two variable 
condensers, a couple of choke coils, two or three meters 
and some other odds and ends went to heaven, or wher- 
ever such things go when they go up in smoke. The 
motor-generator was a sturdy cuss or it would probably 
have gone, too. 

As the operating room by this time was full of blue 
funk—compounded of tobacco smoke, burning rubber 
and the natural feelings of the writer, experiments were 
abandoned until such time as the matter could be studied 
and the proper instruments and parts installed. In the 
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fully for a time; then it also went up in smoke, presum- 
ably due to poor insulation. A second one went the same 
way in short order. It was then decided that the bloom- 
ing thing was probably full of high-frequency currents, 
induced directly or indirectly by the set, so a system of 
protective condensers was installed. Two were used on 
the primary side of the transformer and the middle point 


YW WY 


High frequency oscillations broken up into audible groups by tone wheel, 
the characteristics of which are 50 per cent. make and 50 per cent. break 





grounded. Two were also used across the secondary side, 
but not grounded, and the core and framework were di- 
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Core Choke; CH-1—Iron Core Choke 


1 ; CH-2—Iron Core Choke (1 HY) i CH-3—Iron Core Choke (1 Hy.); 
GL—Grid leak resistance (variable) 1500 to 5000 ohms; MA-1—Milliammeter, 0-150 M.A.; M.A.; 


MA-2—Milliammeter, 0-500 


Coil—50 Turns 5” Diam. 3/16 Copper Tubing. Circuit diagram and specifications of the 2ZL Station. 


course of time, new parts, meters, etc., were installed 
and the set was started up again. This time trouble 
broke out in a different place. The tuning, or coupling 
coil, which had been made up of Litzendraht wire, ac- 
cording to expert advice, got so blooming hot that they 
ceased doing business and burned up. The new coils 
were wound with heavy, solid insulated wire, and they 
also got hot. In order to avoid losses it was decided to 
wind a coupling coil with 3/16 inch copper tubing. This 
proved to be a good step and since then no heating has 
been detected in the set after long stretches of transmis- 
sion with as much as 5 or 6 amperes in the antenna. 

A storage battery would not answer for filament heat- 
ing purposes on tubes of this size. The alternative was 
to use either a D.C. generator, or an A.C. transformer. 
The latter was decided upon. This was a new one on the 
manufacturers of amateur radio apparatus at that time 
and one had to be made up specially. The final result 
was a transformer with secondary voltages of 8 and 10, 
and a total secondary capacity of 150 watts—more than 
sufficient to properly heat the filaments of two 50-watt 


tubes. A tap was provided jn the center of the secondary 
winding to minimize the effect of the A.C. hum on the 
filaments and for another reason which is covered further 
on in this article. This transformer was used success- 





rectly grounded. After that no further trouble was ex- 
perienced with the transformer. 

During the writer’s early experience with the 5-watt 
transmitting tubes the filaments had a habit of burning out 
after a comparatively short life. Possibly this is not a 
new idea, the same thing has probably happened to other 
experimenters. It is caused by excessive filament 
temperature. The electron current of the plate circuit 
adds to or subtracts from the filament current accord- 
ing to the way the filament heating circuit and the plate 
circuit are interconnected. If the negative of the plate 
circuit is connected to,the negative filament terminal, the 
electron current of the tube will add considerably to the 
filament current; if the plate circuit negative and the 
filament circuit positive are connected, the effect will be 
to subtract from the filament current. The life of a 
tube is rapidly shortened by overloading, and as: this 1s 
particularly true of the filament, it is of great importance 
that proper connection be made between the negative 
side of the plate potential and the positive lead of the 
filament heating circuit so that the life of the tube may 
be conserved. : 

In order to avoid the fluctuation in filament current just 
referred to and particularly to get away from the incessant 
charging of storage batteries for filament heating pur 
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poses, it was decided to heat the filaments with A.C., by 
means of the transformer previoulsy described. A middle 
tap was provided on the secondary and to this the return 
from the plate and grid circuits were connected. 

The fact that the two tubes have been in almost daily 
use for five months would seem to indicate that there is 
very little disturbance of the proper filament conditions 
with this arrangement. In order to guard against fluctua- 
tion in the city supply line voltage, a rheostat of 0-4 am- 
peres was inserted on the primary side of the transformer 
and this provided a means of keeping the filament heat- 
ing current at a proper value under the varying condi- 
tions inevitable in a small town generating equipment. 

The circuit employed at 2ZL includes the well-known 
Colpitt’s oscillator and the Heising modulator. Using 
one tube as an oscillator and another as a modulator, the 
antenna current is 3 amperes under ordinary conditions. 
When the output is modulated by voice or buzzer, an 


Transmitting and receiving equipment at 2ZL station. 


shown at extreme right. Receiving—Grebe CR-3, with detector an 


a 50-watt tubes, 
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3—Proper negative potential must be secured on the 
grid of the modulator tube. 

4—Proper value of capacity in grid and feedback con- 
densers. 


In the case of 2ZL, the oscillator grid leak is 1,500 ohms, 
the negative grid battery potential 60 volts, and the proper 
polarity of the 6-volt battery on the primary of the oscil- 
lation transformer was determined, of course, by experi- 
ment. It was found desirable at 2ZL to reverse the 
polarity of the 6-volt battery as between the telephone 
transmitter and buzzer, in order to obtain the best mod- 
ulation. 


When a potential of 1,000 volts is impressed upon the 
plate of a 50-watt, or U tube, the space or plate current 
will be somewhat above the normal 750 volt. rating of 
150 milliamperes. In the case of the tubes used at 2ZL 


the space current of the oscillator tube was about 175 


with indicating instruments, also tone wheel ijatter 


two-step amplifier, employing UV-200 (Radio Corp) as detector and two 


201 tubes as amplifiers 


increase in antenna current takes place, due to the fact 
that the modulator tube releases energy to the oscillator 
tube as voice or buzzer modulation is impressed across 
the grid filament circuit of the modulator tube. An in- 
crease in antenna current indicates that the C.W. output 
of the set is being modulated to a fair degree of thorough- 
ness, and proper design and adjustment of the circuits 
to obtain this increase in antenna current is of the greatest 
importance. The exact extent to which a C.W. set is 
being modulated can be determined by the oscillograph, 
but as this means of determining the extent of modula- 
tion is beyond the reach of the average amateur, the 
desired rise in antenna current will answer as the best 
substitute method for determining whether or not the 
set is being efficiently modulated. At 2ZL the increase in 
antenna current with voice modulation is approximately 
3 of an ampere when the normal antenna current is 3 
amperes. The voice modulation of the station has been 
frequently commented upon as being good and the voice 
clear and distinct. Consequently the proportions of an- 
tenna current and increase given will serve as a guide 
to other experimenters in checking up the approximate 
degree of modulation obtained in their own sets. 

Four points were found to be of great importance in 
obtaining a proper degree of modulation: 

1—Proper value of oscillator grid leak resistance. 

2—Proper polarity of battery on the primary of the 
modulation transformer must be determined in connec- 
tion with the buzzer or telephone transmitter. 


milliamperes with 60 milliamperes negative grid current, 
when the set was transmitting on 275 meters. Where it 
is intended to apply 1,000 volts on tubes of this type, al- 
lowance should be made for this additional current in the 
capacity of the generator or transformer to avoid over- 
loading and to insure a sufficient stability of plate poten- 
tial to get the greatest efficiency out of the tubes. High 
plate potential and low space current will work a tube 
at its greatest efficiency without danger of injuring it, but 
low plate potential and high space current will greatly 
shorten the life of any tube. 

The two 50-watt tubes used at 2ZL have been in ser- 
vice since September, 1920, and at this time (February 
15, 1921), are still going strong and look good for another 
five months. During this time the station has been in 
operation practically every night, but no record has 
been kept of the actual operating hours. 

It was sometimes found difficult to “raise” a distant 
station when modulating the output by buzzer, because 
of sharpness of tuning at the receiving station, local in- 
terference, etc. It was therefore decided to utilize the 
two tubes of the set as oscillators, and insert a tone wheel 
or chopper, in the common grid leak line. A disc of 
brass 4 inches diameter, %4 inch thick, was turned off and 
20 holes, %4 inch in diameter, were drilled around the 
outside edge through the flat surface of the disc and bake- 
lite studs inserted. The face was then turned down and 
the disc mounted on a 1700 R.P.M.: induction motor. Two 
brushes were brought to bear on this disc, one on the flat 
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surface and one in a position to run over the bakelite 
studs as the motor revolved. It is this arrangement 
which has given 2ZL the distinctive 400 cycle note that 
has been heard from Montreal to Palm Beach and as 
far west as Little Rock. (Scotland stations please note). 
It is readily seen, of course, that this chopping arrange- 
ment is perfect modulation, in that it breaks up the C.W. 
output into groups between which no current is flowing 
in the antenna, because oscillation of the set stops as the 
brush runs over the studs and is renewed as it comes in 
contact with the metal of the wheel. With the two tubes 
as oscillators and chopped in this way the apparent an- 
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ways with NSF, the naval experimental station located 
there. 

The work done when using straight or unmodulated 
C. W., has undoubtedly established new records and dis- 
tances for amateur C.W. transmission, in that daily sched- 
ules have been maintained with the following points :— 
Savannah, Ga. (4XB); Salem, Ohio (8ZG); Canton, 
Ohio (8ZV); Langley Field, Va. (XF-1). Occasional 
communication has been established with Madison, Wis. 
(9XM) and Minneapolis, Minn. (9X1). 

It is quite common these days to hear of a small C.W, 
set covering great distances occasionally, in the nature 





Antenna and oa 9 ground system at 2ZL. The antenna is 120 ft. long between spreaders. The counterpoise ground is used because of 


the dry sandy soil. 


tenna current, as shown by the meter, was 3 amperes, 
the same as with one oscillator and one modulator. As 
a matter of fact, however, the full amplitude of the an- 
tenna current was considerably in excess of that figure, 
probably double. 

Signals have been reported from stations at the fol- 
lowing points and 2ZL has worked with a number of 
them; including 9XM, at Madison, Wisc: 


Miles— 
Air Line 
from 2ZL 


Miles— 
Air Line 
from 2ZL 
Grand Forks, N. Dak. .... 
RIND MEMES ha a0 908s a x.0.8 0:05) 
Oshkosh, isc. 
Minneapolis, Minn. ......... 
Palm Beach, FI. 
Stanbridge East, Quebec 
Ann Arbor, Mich 
Battle Creek, Mich 
ee eee 
Little Rock, Ark 
Chicago, Ill. 5 
I RG is Wass 2 0 <0 »'0 ata 500 
Memphis, Tenn, 5 3t. Louis, M 850 
“olumbus, Ohio ee ee 1,286 
, St earls gata eae Port Arthur, Texas 1,265 
Washington, D. C Ellendale, No. Dak........... 1,330 


It would seem that the signals are heard equally well 
in all directions and that there is no noticeable directional 
effect in the case of the antenna of 2ZL station. 

Using one tube as an oscillator and one as modulator 
the voice has been reported from Marion, Mass., Bos- 
ton, Mass., Memphis, Tenn., Anderson, Ind., Niles, O., 
Washington, D. C., Rochester, N. Y., Pittsburgh, Pa., 
Cambridge Springs, Pa., and Montreal, Quebec, and 
‘many other points and two-way communication has repeat- 
edly been carried through successfully ; 2ZL by voice and 
the other stations replying by spark. In the case of 
Washington, communication was carried on by voice both 


Burlington, Iowa 
a ar 
Sheboygan, Wis. ............ 
New..Orleans, La 

St. Paul, Minn 

Kansas City, Mo 

Louisburg, Nova Scotia...... 
Montreal, Quebec 

DL EING bic coisas 56 ees 


t consists of 7 No. 21 copper wires, directly under the antenna, also on 15 ft. spreaders. Both spreaders and wires are 
insulated from ground 


of freak work, but maintaining daily schedules with sta- 
tions 400 and 650 miles distant is another matter entirely, 
especially when it is considered that the total input at 
2ZL at no time exceeded 350 watts, for both plate and 
filament circuits. 

As regular work has been done with 8ZV, Canton, Ohio, 
a few points which developed in regular communication 
with this station are interesting. The schedule between 
2ZL and 8ZV starts at 10.30 P.M. On one or two oc 
casions when communication had been established, it 
developed that no eastern amateur spark stations had 
been heard at 8ZV and no western ones at 2ZL. The 
straight C.W., however, was going through without 
any trouble. Slight fading was noticeable, but of a longer 
period and more gradual character than in the case of 
spark signals. Then 8ZV discovered that the signals 
of 2ZL were easily audible with the antenna switch im 
transmitting position and motor-generator running. This 
condition was immediately put to good use in that it was 
used as a break-in system, which worked perfectly. The 
next question seems to be, “Why an antenna?” As 4@ 
matter of interest, the transmitter at 8ZV employed two 
5-watt tubes, and the antenna current was 1.2 amperes. 
Station 8ZG also employs two 5-watt tubes and the af 
tenna current is approximately the same as in the case 
of 8ZV. 

Insofar as the dependable daylight range of the set 
is concerned, distances vary with the method of trams- 
mission or modulation. Using straight C.W., 2ZL has 
been copied repeatedly during daylight over varying dis- 
tances up to 200 miles, that is, at Boston, Mass. Conclu- 
sive tests to determine the maximum C.W. daylight range 
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have not been made, but it is believed that with 3 am- 
peres of straight C.W. in the antenna it should be pos- 
sible to communicate with stations 500 miles distant dur- 
ing fairly favorable conditions. Providing radio-fre- 
quency amplification were used at the receiving station, 
there would seem to be reasonable ground for believing 
that coast to coast work could be regularly carried on. 
This assumption is based upon the fact that amateur spark 
stations in Texas have been heard during mid-afternoon 
on a clear day in and near New York City by means of 
this method of 1eception. 

With the output of the set at 2ZL modulated by buzzer, 
‘daylight communication has been successfully carried on 
with stations 150 miles distant, although the reception, 
of course, called for careful tuning and generally much 
preliminary transmitting for adjustment of the receiving 
sets. With voice modulation, during daylight, conversa- 
tion with stations 150 mles away has also been success- 
fully carried on. When the two tubes were used in multi- 
ple, with the tone wheel chopping the grid leak current, 


the received signals were several times the audibility, 


of buzzer or voice modulation. 

As a summary, the dependable daylight ranges of the 
set with approximately 3 amperes in the antenna, can be 
reasonably assumed to be as follows: 


Straight C.W 
Buzzer modulated 
Voice 


Tone wheel chopper 150 miles 


When these ranges and the flexibility of the set are 
considered, and also the fact that the total input of the 
set, plate and filament, under all conditions of transmis- 
sion, never exceeded 350 watts, the very great advantage 
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of C.W. transmission over the usual spark method are 
readily apparent. The antenna of 2ZL station is an in- 
verted L of four wires on 15 foot spreaders, 125 feet 
long and 80 feet high. A counterpoise ground of ten 
wires is used. The fundamental wave length of the 
system is approximately 260 meters and the antenna re- 
sistance about 7 ohmis. 

As a side light on the voice transmission tests made at 
2ZL, a letter has been received from an amateur in a 
little town with a population of 160, located 30 miles 
south of Memphis, Tenn., saying that he frequently heard 
the phone at 2ZL station. He stated that he used a small 
aerial and only a single tube as a detector. He said that 
he and his people liked to listen to the phone and re- 
quested that the voice be used often, that music be played 
occasionally as he and his people enjoyed listening to it. 

Wonderful and mysterious are the ways of C.W. 
transmission when an amateur 925 miles distant regards 
a radiophone concert by another amateur station in the 
vicinity of New York for his benefit as an ordinary 
matter. 





Just as this issue is going to press we have been in- 
formed that.all known Amateur C.W. ‘ Transmission 
records have been broken by 2ZL and 5XB stations.= Fhe 
latter is the station of the Agricultural and Mechanital 
College of Texas, located at College Station, Texas. ‘The 
transmitter used consists of three 5-watt tubes, the total 
input plate and filament being approximately 175 watts. 
The overland air line distance between the two points is 
1,500 miles. The two stations were in communication on 
the nights of February 11th and 12th for approximately 
30 minutes on each night and messages were exchanged 
successfully in both directions. 


Reception at Santiago de Chile 


By Arturo E. Salazar 


THE Department of Electrical Engineering of the 

University of Chile is well equipped with an experi- 
mental 2.5 kw. sending station of the quenched spark 
system, partially constructed in the laboratory. This set 
has proved very useful for teaching purposes and on two 
occasions has afforded the only means of communication 
between Santiago and Valparaiso, during temporary 
breakdown of Jfelegraph and telephone lines caused by 
snowstorms. 


= has te The Wisclees Age ont ined at the University of Chile 

The work performed during the year 1920 produced 
some interesting results in radio reception. The university 
was appointed to investigate and determine for official in- 
formation, which would be the best system to adopt in 
constructing a high power wireless station, in or near 
Santiago de Chile. 

In carrying out this work comparison was made of the 


wireless service rendered by the principal stations of North 
America, including the Mexican one at the hill Chapul- 
tepec, near Mexico City. This high power station, 300 
kw. or more up to 6000 meter wave length, erected dur- 
ing the war by the German “Telefunken” Company, has 
demonstrated the possibility of establishing wireless com- 
munication between the Northern Continent and Chile in 
a most effective manner. The same may be said of San 
Diego, California. However, the conditions existing be- 


Operator without ay sets hes “an ~ Hany 4 eS = Santiago de Chile 
tween these points are favorable for radio work because 
it is mostly over the sea. 

More difficult are the conditions of the stations on 
the North Atlantic coast of the United States. For this 
reason two were selected for comparative study over a 
period of several months during the past year. The tests, 
based upon facility of reception at Santiago, demonstrated 














Distorted L antenna 35 meters high and 60 meters long, running east to 
west, which is unfavorable for northern reception 
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that there is a great superiority in the radio communica- 
tions emanating from the New Brunswick station, using 
the Alexanderson high frequency alternator, over those 
using the oscillatory arc. 

Perfect and permanent reception of messages of any 
length and at any hour of the day throughout the year 
can be made when transmitted from New Brunswick while 
from arc stations, with conditions normally equal, the 
strength of signals is at the utmost half as good and the 
reception is impaired by a very. noxious residual sound, 
This is due no doubt to the permanent state of oscillation 
of the sending circuit, inherent in the arc system. 

There was nothing unusual in the apparatus nor in 


the antenna employed for these tests. The receiving set 


though soundly constructed at the laboratory is not super- 
sensitive. In spite of this, with a single phone standing 
on the acoustic resonator or amplifier, as seen in the photo- 
graphs, the copying of messages from New Brunswick 
over a distance of 8200 kilometers is easily made by sev- 
eral operators without head-sets attached. 


Development of the Radio Beacon 


TE eee 


‘THE lighthouse may be displaced % © 

or its service greatly augmented © 
by the utilization of electric waves 
common to radio communication. 
A device for determining the di- 
rection of the source from which 
the electric waves are transmitted 
has been perfected by F. A. Kolster 
of the United States Bureau of 
Standards, and the seemingly vi- 
sionary theory of yesterday becomes 
the triumphant scientific achieve- 
ment of today. 

The preliminary experimenting 
with wireless for the purpose of 
facilitating sea-going travel was be- 
gun in 1916 when the Navesink 
light station at Atlantic Highlands, 
New Jersey, was equipped with a 
one-half kilowatt transmitting 
equipment designed to automatical- 
ly send a signal at frequent inter- 
vals. A radio compass set was 
installed on board the lighthouse tender “Tulip,” and a 
series of bearings were taken during the brief experi- 
ments which were halted summarily by the world con- 
flict. Recently tests were renewed when three lighthouses 
in the Chesapeake Bay were equipped with wireless trans- 
mitting apparatus and a radio compass was made a fix- 
ture on the lighthouse tender “Arbutus.” 

The rigid requirements of the experimental stage were 
successfully met, and the so-called radio beacon has 
become permanent equipment on the Ambrose and Fire 
Island lightships marking the entrance into New York 
and at the Sea Girt lighthouse on the Jersey coast below 
Asbury Park. The apparatus is maintained and operated 
by the keeper of the light station, thus obviating the em- 
ployment of additional help. © The signaling range of 
these stations is 30 miles on a wave length of 1,000 meters. 
The practical application of the device was demonstrated 
iwhen a 45-mile voyage was completed on wireless bear- 
ings taken from the Fire Island light vessel by the cap- 
tain of the “Tulip,” who was a novice in the operation 
of the apparatus. A 30-mile run, course 257°, from the 
Jones’ Inlet buoys to Ambrose Lightship was also made 

without any information other than that furnished by the 
use of the radio compass. 
_ The device for determining the direction of the source 





Smith Point Lighthouse in Chesapeake Bay showing 
radio beacon 


from which the electric waves are 
transmitted comprises a coil of wire 
wound on a frame about 4 feet 
square, preferably mounted over.the 
vessel’s pilot house and so installed 
as to be rotatable from within the 
latter quarters. .The receiving set 
aboard ship and magnetic compass 
are located within the pilot house, 
thus facilitating the convenient man- 
ipulation of the device by the navi- 
gating officer. The shaft upon 
which the radio compass coil is sup- 
ported extends into the pilot house, 
where it is directly connected 
through a bearing to the binnacle 
which carries the magnetic compass. 
Thus the wireless determination of 
the beacon station is read directly on 
the magnetic compass and the com- 
plete performance ngcessary in tak- 
ing a bearing is merely that of ro- 
tating the wireless compass coil by 
means of a wheel to the critical angle of silence and then 
noting the position directly upon the magnetic compass 
card. 

-As a coil 


is rotated about its vertical axis the 
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Form of a radio compass correction curve aboard ship 


characteristic signals of the radio beacons are tf 
ceived in all positions with gradually varying degrees 
of intensity until the coil becomes exactly normal or @ 
right angles to the direction in which the radio beacon lies, 
at which time no signal is audible. The critical positio® 
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Shaft supporting the compass coil connected to 
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Transmitting apparatus connected to the auto- 





the binnacle carrying the magnetic compass The p coil 


of unyielding silence indicates the direction of the radio 
beacon. The bearing of two or more radio beacons within 
range may be taken, thus determining at once the position 
of the ship. Not infrequently, however, it is only essential 
to set a direct course towards the radio beacon; in ap- 
proaching a light ship, for example, the ship’s course is 
held on the radio bearing. 


A lighthouse or lightship equipped with a simple au- 
tomatically operated radio transmitting apparatus simul- 
taneously becomes a radio beacon which is identified by 
its characteristic signal and the location of which is defi- 
nitely indicated on the mariner’s charts. 


The radio compass on shipboard entails, calibration as is 
true in the case of the magnetic compass. The metallic 
mass of the vessel is responsible for a deviation of the elec- 
tric waves approaching the ship from its normal course of 
travel. The degree of deviation is dependent upon the rel- 
ative position of the vessel. The result of calibration in- 
volves a correction of the actual radio compass reading, 
either added or subtracted, and varying in amount from 
zero to a maximum depending upon the fore and aft posi- 
tion of the ship with respect to the direction of approach 
of the electric wave. In the graph illustrated, the hori- 
zontal axis represents the position of the radio compass 





above the pilot house matic signaling machine 








coil with respect to the ship’s center line, and the vertical 
axis shows the positive or negative amount of the cor- 
rection to be applied for every position of the coil. A 
scale marked in accordance with this calibration curve is 
attached to the binnacle in such a fashion as to enable the 
observer to read the amount of correction to be added or 
subtracted directly and simultaneously with the radio com- 
pass bearing. 

Other than obtaining bearings on known stations or 
near shore, an even superior virtue claimed for the new 
wireless signaling and compass system is that of lessen- 
ing the menace of fog—the bugaboo of sea-voyaging ex- 
peditions. Ships at sea, perhaps in distress or submerged 
in fog, can be located and their course determined. In 
the interest of safety, every vessel at sea in fog could 
transmit radio fog signals effectively over a distance of 
ten miles at frequent intervals. Such a practice would 
enable a companion ship, within range and when equipped 
with a radio compass, to ascertain the direction of the 
vessel thus signaling and thereby proceed with safety and 
without delay. Finally, in a large perspective, it is 
claimed that a universal adoption of the system as re- 
cently evolved would establish more effective safeguards 
around life and property on the commerce-traveled 
oceans. 


A Coil Aerial Buried in the Ground 


Wiliam E. BRAKES recently described an aerial 

for receiving purposes which ought to find favor 
among the many experimenters who are unable to erect 
lofty overhead aerials. This aerial is composed of a well 
insulated and inductively wound coil of wire buried in the 
ground. Besides being much easier and cheaper to install, 
it is claimed that the coil-aerial has the advantage of cut- 
ting down static interference. Better results will be ob- 
tained if the leads and instruments are protected by sur- 
founding them with a metal shield. 


The accompanying drawing is an illustration of the 
aerial in position. The earth is represented by 1 and the 
coil aerial by 2. The coil is inductively wound with one 
dead end in the center at 3. The other end of the coil 
terminates in a lead 4, which is connected into the receiv- 
ing circuit. The antenna circuit after passing through 
the receiving system is grounded. The leads are made as 
short as possible to avoid any losses in transmission of 
signal current. 
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A shield or screen of metal is represented at 5, which 
rests upon the ground and within which are placed the 
receiving instruments and the portions of the circuit ex- 
ternal to the ground. This shield has the function of 
protecting the receiving instruments and the portions of 
the circuit external to the ground from the effect of static 
or other disturbing electrical influences. It is important to 
avoid, as far as possible, any extended lead from the coil 
to the receiving instruments. 

The amount of wire used in the coil may vary, but it 
is advisable to use about as much wire as would be used 
in the ordinary form of antenna. 

Instead of embedding the coil (3) in the earth, it may 
be submerged in a body of water, such as ai river or a well, 
with the advantage of permitting the coil to be turned into 
different planes according to the direction from which the 
signals to be received emanate. 
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Arrangement of coil aerial, metal screen and receiving apparatus 


A Single Battery Vacuum Tube Hook Up 


AW C. WHITE has developed an interesting vacuum 
“ * tube circuit, which requires only a single battery 
‘of low potential. This battery is made to fulfill all the 
functions of the low voltage filament heating battery, 
high voltage plate battery, and small grid battery. 

This is accomplished by constructing the vacuum tube 
in such a way that the cathode and grid are separated by 
as small a distance as possible, without actually touching 
each other during the operation of the tube, and with the 
anode spaced from the grid by a distance which may be 


The tube illustrated in figure 1 comprises a tungsten 
filamentary cathode, a grid which is in the form of a 
coil close to and surrounding the cathode and a nickel 
cylindrical anode close to and surrounding the grid. Cur- 
rent for heating the filament may be supplied through 
the lead-in wires 1, and lead-in wires 2 are connected to 
the ends of the grid coil. Lead-in conductor 3 provides 
a connection to the anode. The tube requires thorough 
baking out and exhaustion to a vacuum as good as the 
ordinary vacuum tubes. During exhaustion current is 
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Figure 3 
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Tube, circuits and graphic curve of the single battery vacuum tube hook-up 


slightly greater than the spacing between cathode and 
grid, but which will in any case be very small. In using 
this as a radio detector the anode is connected directly to 
the positive terminal of the battery which is employed 
for heating the filament, and included in this circuit is a 
telephone receiver. Any adjustment of the grid potential 
which is necessary, may be brought about by connecting 
the grid to the positive or negative terminal of the fila- 
ment or to some point of an intermediate potential. In 
order that the tube shall operate satisfactorily with the 
connection described, it is preferable that the metal of 
which the anode is composed shall be electro-positive 
with respect to the cathode. 


passed through the tube to heat the anode in order to 
expel any surface impurities or oxide of special import- 
ance because it has been found that in order to obtail 
the most satisfactory operation the anode surface should 
be as clean as possible. It is convenient to make the grid 
of tungsten and to use this as a cathode during exhaustion. 
By this expedient sufficient current may be passed through 
the tube to heat the anode to the desired degree without 
any danger of injury to the cathode. 

Figure 2 shows a circuit using ‘the tube detector. 
The battery, which may be of about 6 volts, furnishes 
heating current for the cathode, a variable resistance bemg 
inserted in series with this battery in order to adjust the 


current through the cathode to the desired amount. T 
. t 
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grid circuit comprises the grid condenser, inductance and 
variable capacity for tuning the circuit. The anode is 
connected to the positive terminal of the battery through 
the telephone receiver. The grid connection is brought 
to the positive terminal of the cathode. 

It has been demonstrated that the operation of this tube 
with the circuit shown depends upon the gradual building 
up of a negative potential upon the grid by reason of the 
charging of the grid condenser by successive radio fre- 
quency impulses received, and the leakage of this 
charge during the interval between successive signals. In 
order for it to operate most efficiently the normal grid 
potential should be such that a small variation in its po- 
tential will produce a large variation in the current be- 
tween the cathode and anode. Figure 4 shows a curve 
which represents this relation. It will be seen from an 
inspection of this curve that when no signals are being 
received and the grid is therefore at substantially zero po- 
tential with respect to the cathode, the circuit will operate 
upon that portion of the curve which is practically straight 
and which is also substantially the steepest portion. The 
maximum degree of amplification will also be obtained 
when operating upon this portien of the curve. If the 
normal grid potential is positive, the current taken by the 
grid will be much greater than when the grid is at zero 
potential or negative, and as a result the changes in grid 
potential produced by the signals will not be as great as 
when the potential of the grid is zero or negative. It is 
evident that no extra battery is necessary in the grid 
circuit to adjust the device for most efficient operation. 
In order that the negative charge upon the grid which is 
accumulated thereon during the receipt of a signal may 
leak off after the signal has been received and before 
the succeeding signal is impressed upon the grid circuit, it 
is desirable to employ a grid leak shunting the condenser. 

There is a tendency for the grid to assume a negative 
potential with respect to the cathode when no signals gre 
being received, especially if the grid is connected to the 
negative terminal of the filament. To avoid this the grid 
‘is connected to the positive terminal of the filament as 
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indicated in order that there may be at all times a slight 
leakage current between the grid and cathode. 

The use of a cathode of tungsten has the advantage 
over other cathodes in that the cathode may safely be 
operated at a high enough temperature to give the elec- 
trons emitted an appreciable initial velocity. This initial 
velocity of the electrons will be great enough to cause a 
current flow between cathode and anode without any 
source of potential in the external circuit. By reason 
also of the fact that the material of the anode is electro- 
positive with respect to that of the cathode there will be 
a greater flow of current between the two than there 
would be if both were of the same material. There will 
also usually be a slight drop of potential through the 
resistance, and this drop of potential will cause the anode 
to be slightly positive with respect to the most positive 
end of the filament and thus assist the action of the tube. 
The connection shows the anode as positive with respect 
to the negative end of the cathode by an amount equal to 
the potential of the battery. 

Figure 3 indicates a modification of the circuit which is 
adapted to receive continuous wave signals by the heter- 
odyne method. The plate circuit of the vacuum tube in- 
cludes an inductance which is coupled with the secondary 
coil in such a way that local oscillations will be produced 
which are of slightly different frequency from the received 
oscillations and which will combine with the received 
oscillations to produce beats in the telephone receiver.. A 
variable condenser is employed as a shunt to the tele- 
phone receiver in order that the high frequency com- 
ponent of the current in the plate circuit may not be com- 
pelled to pass through the receiver. In order that a circuit 
of this type may be operated as an oscillator it is necessary 
that it should be adjusted to a point where it. will act 
as an amplifier to such a degree that the energy which 
may be returned from the plate to the grid circuit is 
greater than the energy losses of the circuits. Other tubes 
have required a separate source of potential in the plate 
circuit to bring them to a point where their energy ampli- 
fication would be great enough to produce oscillations. 


A C. W. Transmitter Using House 
Lighting Current 


A SIMPLE combination of apparatus which converts 

a single phase alternating current into continuous 
high frequency oscillations has recently been developed 
by Mr. D. G. McCaa. 

Figure 1 shows a system for producing sustained oscil- 
lations in a radiating circuit. 

Figure 2 shows the phase relations of the low fre- 
quency currents in certain parts of the system and also 
illustrates the type of primary and secondary high fre- 
quency oscillations as well as their relations with refer- 
ence to power, to the low frequency current. 

In figure 1 a source of alternating current is shown— 
such as an alternator of any definite frequency—ranging 
for example, from twenty-five to two thousand cycles, or 
the mains of a commercial lighting system in which a 
sixty cycle current is supplied at a pressure of one hun- 
dred and fifteen volts. 

Connected to this source, in parallel with each other, 
are two circuits A and B, and of these the first includes 
a key, a condenser (3) and the primary winding (4) of 
atransformer (5). The secondary winding (6) of this 
transformer is connected in the circuit with two con- 
densers, 7 and 8. The latter condenser also forms part 
of a circuit including a quenched spark gap (3) and 
the primary winding (10) of a high frequency trans- 
former. The secondary winding of this transformer is 


connected in a circuit which includes the antenna, the 
secondary winding of a second high frequency trams- 
former, and a ground connection. 

The second main circuit (B) includes a key, a re- 


.actance coil (17) and the primary winding (18) of a 


transformer (19). The secondary winding (20) of this 
transformer is connected in circuit with a second re- 
actance coil (21) and‘with a condenser (22). The latter 
has in shunt to it a quenched spark gap (23) and the 
primary winding (24) of the second ‘high frequency 
transformer, whose secondary is connected in the antenna 
circuit. 

The circuits 8-9-10 and 22-23-24, are preferably de- 
signed to have equal capacities (8 and 22), equal in- 
ductances (10 and 24), and the same gap conditions, al- 
though this uniformity is not absolutely essential to suc- 
cessful operation. These two circuits constitute the 
primary high frequency oscillatory systems which supply 
the secondary or antenna system and maintain ‘it in con- 
tinuous oscillation under operating conditions: ..\The func- 
tion of the remainder of the apparatus is. to‘supply to 
the condensers 8 and 22, low frequency high!/tersion, 
currents which are of equal power and ‘which are ptoperly 
controlled as to the amount of power and properly spaced 
as regards their time relation. ‘ed Herle 

In an oscillatory circuit such as that provided by the 
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elements -8-9-10 or 22-23-24, it is possible by properly 
adjusting the capacity regulating the length and number 
of the spark. gaps, and controlling the supply current, 
to obtain highly damped discharges at exceedingly high 
group frequencies.. The damping is independent of any 
reaction by a: secondary circuit and the action of the dis- 
charges in the secondary circuit assumes a type of im- 
pulse excitation. Group frequencies of from twenty to 
forty thousand impulses a second are obtainable and as 
the primary discharges occur throughout the major por- 
tions of each alternation of the low frequency high ten- 
sion charging current, continuous oscillations are pro- 
duced in the secondary circuit when this is coupled to 
the primary circuit, or system operating as above de- 
scribed, throughout the major portion of the time of each 
low frequency alternation, provided the decrement of 
the oscillations in the secondary circuit is not too high. 
For efficient operation the supply current must be prop- 
erly controlled, and this can be accomplished by the in- 
troduction of capacity, resistance, or inductance, in either 
the primary or secondary, or in both the primary and 
the secondary circuits of the supplying transformer. In 
this case, capacity operates as a capacity reactance de- 


terminable by the formula ——, in which N is the fre- 
2nNJ 

quency and J is the capacity. Inductance operates as 

magnetic reactance and is determined by the formula 

2xNL. Both the capacity and inductance operate in a 
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illustrated in figure 2, in which the line 25, with ordinates 
above and below the abscissa 26 (denoting time), rep- 
resents the impressed electro-motive force and current 
of supply 1, assuming these to be in phase. The curved 
lined 27 similarly represents the current leading the im- 
pressed electro-motive force by an angle of 45 degrees, 
the distance from the vertical line 28 to the parallel line 
29 being equal to one-fourth of one alternation. The 
curved line 30. represents the current lagging behind the 
impressed electro-motive force by an angle of 45 de- 
grees, the distance from the line 29 to the line 31 being 
equal to one-fourth of one alternation. Obviously there- 
fore the currents represented by the lines 27 and 30 are 
90 degrees apart, or at right angles or in quadrature to 
each other and therefore in quarter or two phase relation. 

While the impressed electro-motive force of the source 
and the current supplied are usually not in phase, this 
condition will not interfere with the operation of the 
system, since suitably selected capacities and reactances 
may be employed to advance or retard the current as 
required, until the desired 90 degrees phase difference 
is obtained. It is not necessary that the current in one cir- 
cuit shall be advanced 45 degrees and the other retarded 
the remaining 45 degrees as indicated in figure 2, since 
any angle of lead and any angle of lag may be employed 
provided the sum of the two angles equals 90 degrees. 

Since the lead effect of capacity and the lag effect of 
inductance are decreased by resistance, it is preferable 
to keep the ohmic resistance of the circuits relatively 
low. : 
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Figure 1—System for producing sustained oscillations in a radiating circuit 





manner similar to resistance and limit the current flow. 

The condensers 3 and 7 in the circuit A and the re- 
actance coils 17 and 21 of the circuit B are so designed 
relative to the transformer windings 4 and 6 on the 
one hand and to the windings 18 and 20 on the other, 
as to permit the same currents to flow to charge the con- 
densers 8 and 22. With the arrangement of circuits 
shown in figure 1, the current flowing to the condenser 
8 will be out of phase with the current flowing to the 
condenser 22. This would not be the case if resistance 
was employed to control or limit the current flow to these 
condensers, for the capacity provided in circuit A, by 
the condensers 3 and 7, causes the current in the circuit 
to lead the impressed electro-motive force, while the in- 
ductance provided by the coils 17 and 21 in circuit B, 
causes the current in the latter to lag behind the im- 
pressed electromotive fcrce. In both circuits the in- 
ductance of the primary and secondary windings of the 
transformers 5 and 19, is balanced against the capacity 
of the condensers 8 and 22. 

In order to obtain the proper time relation between the 
currents supplied to the condensers 8 and, 22, it is es- 
sential that the sum of the increase of the angle of lead 
shall be equal to 90 degrees. This phase relation is 











figure 2 


Figure 2—Phase relations of the 
low frequency currents 


As indicated in figure 2, the condenser 8 will dis- 
charge as described during the time period of the al- 
ternations of its supply current, the highly damped 
primary discharges induced by the current, indicated 
by the line 27, being represented at 32 and their power 
by the varying ordinates of this line. Similarly the 
variations in the discharges resulting from the current 
flow indicated by the line 27, are illustrated by 33. 

The oscillatory primary impulses excite the secondary 
or antenna circuit by shock or impulse excitation and 
permit it to oscillate in its own natural period during 
the time intervals between the primary discharges. From 
the relation of the primary discharges as regards the 
power indicated by the ordinates of the oscillations 32 
and 33, it will be seen that power is supplied to the 
antenna at a uniform rate and that, as indicated at 34, 
the antenna oscillations are continuous, owing to the over- 
lapping of the primary discharges and the balancing of 
the power supplied to the two circuits. The line 34 there- 
fore, represents the secondary or antenna oscillations and 
its ordinates are all equal, by reason of the quarter phase 
relation and of the above described adjustment of the 
current flow in the primary oscillatory systems 8-9-10 
and 22-23-24. 
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Radio Telephony Systems Employing 
Thermionic Vacuum Tubes 


=z By John Scott-Taggart 


Editor’s Note: This article contains a portion of the matter embodied in a complete 
volume on vacuum tubes by the writer. The volume will very shortly be published. 


(Continued from February WIRELESS AGE) 


E Will now leave the subject of separately excited 

systems and proceed to deal with the different 
methods of varying the oscillatory output of a three elec- 
trode vacuum tube. There are chiefly two methods of ac- 
complishing this—one is to vary the grid voltage and the 
other is to cause the microphone to vary the plate po- 
tential of the oscillating tube. Varying the grid voltage 
is one of the very oldest methods, the fundamental ar- 


rangement is illustrated in figure 11. The usual 
oscillating vacuum tube circuit is employed. In 
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> Figure 11—Fundamental arrangement for varying the grid voltage 


the grid circuit is connected a secondary of a microphone 
step-up transformer, a condenser C, is connected across 
T,. One way of looking at the action of this arrangement 
is to consider the characteristic curve of a three electrode 
vacuum tube. When the grid potential is such that the 
operating point lies half-way along the steep portion of 
the curve the oscillatory output will be a maximum and 
will rapidly decrease as the grid potential is varied on 
either side. When the grid potential is altered 
so that the operating point or base-line is near WV 
a bend in the characteristic curve the oscilla- 
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Figure 12—A modification of figure 11 — 











tions will suddenly cease. By connecting the microphone 
transformer in the position shown in figure 11 the output 
of the tube V, may be modulated by means of the 
microphone and good speech is obtainable. If desired, a 
grid battery may be included in the grid circuit of V, 
to give the grid a suitable normal potential. The aerial 
circuit L, is shown loosely coupled to the plate oscillatory 
circuit L, C, byt, of course, direct coupling could be em- 
ployed if desired. A modification of the figure 11 circuit 
is shown in figure 12. The grid condenser C is connected 
as shown while the grid leak R has in series with it a 
secondary T of a microphone transformer. The normal 
grid base-line is thus operated as before, but the two cir- 





cuits are now connected in parallel instead of in series. A 
still further modification of the figure 12 circuit is obtained 
by connecting R directly across the grid and filament of 
the three electrode vacuum tube and placing the second- 
ary in parallel with this resistance. A still further mod- 
ification in which the essential grid control feature is 
still present is illustrated in figure 13. This time, how- 
ever, a three electrode vacuum tube V, is used in place 
of a grid leak. This arrangement is quite 
effective but has the disadvantage of requiring 7 
a separate accumulator to heat the filament of 
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Figure 13—A further modification of figure 11 in which ie 
the grid control feature is present ——s 


























the tube V,. Although we have shown the microphone 
transformer connected in the grid circuits, yet it is ob- 
viously possible to amplify the microphone potentials by 
means of a three electrode tube before applying these po- 
tentials to the grid of the oscillating tube. Instead of using 
one grid two may be employed, the microphone potentials 
being applied to one grid while the high frequency poten- 
tials necessary to maintain oscillations are applied to the 
second grid. The arrangement is shown in fig- 

ure 14. The grid nearest the filament has im- 

pressed upon it the low frequency microphone 
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Figure 14—Circuit using a double grid tube to amplify 
the microphone potential 


potentials supplied through the intermediary of the step- 
up transformer. The other grid is connected in the usual 
way to the grid oscillatory circuit L,. As a variation the 
grid leak R may be connected directly across the grid and 
the filament instead of across the grid condenser C. It 
is claimed that this arrangement is more suitable than 
the usual circuit of figure 11, moreover it is more con- 
venient for high power work, since to obtain effective 
control it is desirable that the variations of plate current 
produced by the high frequency potentials and the micro- 
phone potentials should be of the same order of magni- 
tude. When working on high powers the high frequen 

grid potentials are very high, whereas the potentials 











supplied by the microphone are comparatively low. The 
arrangement of figure 14 overcomes this difficulty but a 
tube having two grids is difficult of construction and 
the circuit is not likely to be of great use for experi- 
mental work. The potentials supplied by the trans- 
former control the plate current of the tube and so the 
oscillatory output. 

We now come to another form of modulation which 
has been very largely employed in commercial and service 
radio-telephone sets, particularly by the United States 
Navy. The basic modus operandi of this system of con- 
trol rests on the well known fact that the output of an 
oscillating vacuum tube is directly proportional to its 
plate potential.. If, then, we cause the mi- 
crophone to vary the plate potential we will 
obtain modulated high frequency currents. 
The fundamental circuit is shown in figure 














—_ 
—_ 
i> 1, 
— 





» 





<— 
— 








Figure 15—Modulation circuit used in commercial 
and radiophone sets 
15.. In the plate circuit of the oscillating tube is con- 
nected a secondary of a microphone transformer, and 
the potentials across the secondary are used to supply 
the plate voltage of the tube V, ; at least, the positive half 
cycles of microphone current are utilized, the negative 
half cycles, of course, being wasted. Under these condi- 
tions the tube would only oscillate when the microphone 
is spoken into, thus nothing would be radiated from the 
aerial when not speaking. It is found that very poor 
speech is obtained when such an arrangement is em- 
ployed. This is due to the fact that the change from the 
non-oscillating to the oscillating state is very jerky, and, 
moreover, takes a certain time. Much better resuits are 
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good speech indeed may be obtained by using this system 
of control. 

An elaboration of figure 15 is shown in figure 16. The 
power supplied to the plate is derived from the amplifier 
tubes V, and V,, the original modulating potentials being 
obtained from the microphone. Although two vacuum 
tubes have been shown yet one might be used for small 
powers, or several for high powers. It is desirable to use 
larger vacuum tubes at the different stages of amplifi- 
cation, thus V,, may be larger than V,, or several tubes 
may be connected in parallel to obtain the same effect, 

The final tube or tubes V, should be rated 
at about the same powers as a main oscil- 
lator tube or tubes V,. The grids of all 
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Figure 17—A modulation circuit used extensively in aircraft work , 


the vacuum tubes are given a negative potential which 
is preferably derived from the potential drop across 
the grid leak R of the oscillator tube V,. A battery or 
dynamo H supplies the normal plate voltage for the tube 
V,, and this normal value is increased or decreased by the 
potentials supplied by T,. These potentials will have a 
maximum value about the same as H but will, of course, 
vary according to the loudness and characteristics of the 
speech spoken into the microphone. The circuit may be 
of interest as illustrating how the minimum of batteries 
may be employed for practical radiotelephone work, thus 
the same battery H supplies not only the plate current 
for the first tube V, but also the plate current for the two 
tubes V, and V,. If we desire to make the system quies- 
cent when not speaking, the battery H may be made very 


74 ve hr 


N 








) 






































obtained if a small battery H be included in the plate cir- 
cuit; it is only necessary that its voltage should be big 
enough to make the vacuum tube oscillate feebly. When 
speaking the microphone potentials are impressed on this 
steady emf. and fairly good speech is obtained. It is 
preferable, however, to give H a large value approxi- 
mately equal to half the electromotive force required to 
produce saturation of the tube. The microphone poten- 
tials supplied by the transformer secondary are made of 
corresponding magnitude so that the plate voltage of the 
tube is made to vary between approximately zero and 
twice its normal value; thus the aerial is radiating a main 
oscillatory current which is varied between almost zero 
and twice its normal amplitude. It will thus be seen 
that the microphone supplies part of the energy. Very 


Figure 16—An elaboration of figure 15 





small, in fact, just sufficient to maintain oscillations in 
the aerial. The extra potentials for the amplifying tubes 
V, and V, could then be obtained by inserting a battery 
or dynamo or other source of electromotive force be- 
tween the positive side of H and the junction point J. 
This extra electromotive force would act in series with H. 

The most popular system of modulation is shown in 
figure 17. This arrangement has been very largely used 
in this country and also in Great Britain for aircraft 
work. Two vacuum tubes V, and V, are used, the first 
mentioned acting as a generator of high frequency cur- 
rent, while the latter is used as a modulator tube. It will 
be seen that the same battery or other source of voltage 
H is used for both tubes. Instead of using a transformer 
an iron-core choke coil is employed, the effect, however, 
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being practically the same. If we consider the modu- 
lated tube V,, we will see that variations of grid potential 
produced by the microphone through the intermediary 
of the microphone transformer will vary the plate current 


_ of this tube, consequently a varying current will flow in 


the choke and large surges of potential will be established 
across this coil. These potentials will act in series with 
the electromotive force supplied by H, surges will add 
themselves to the voltage of H and will also subtract 
themselves from it. The plate potential of the main os- 
cillator tube V, will consequently be correspondingly 
varied between practically zero and about twice its normal 
value. The oscillations produced in the output circuit 
of V, will consequently be modulated in accordance with 
the microphone potentials, which is what is desired. In- 


A* improved method for modulating the amplitude of 
a high-frequency wave in accordance with the wave 
form of a low frequency signal to be transmitted has 
recently been described by Raymond A. Heising. 

The possibility of producing a modulated high-fre- 
quency current depends upon the fact that the amplify- 
ing power of the vacuum tube increases with the volt- 
age impressed upon its input terminals. If a variable 
voltage, corresponding to the signals to be sent, is im- 
pressed upon one part of the input circuit, and if the 
high-frequency alternating voltage is impressed upon 
another part, the high-frequency power appearing in the 
output circuit will vary in accordance with the low- 
frequency, signal voltage. In applying these two volt- 
ages it is essential that the change in amplification be 
produced by the signal voltage, so the latter should be 
larger. It has been found that telephonic communica- 








A Vacuum Tube Transmitter 





PROGRESS IN RADIO SCIENCE 23 





stead of a loosely coupled arrangement between L, and 
L, a direct coupled circuit may be employed. A con- 
denser C, is used to by-pass the high frequency current 
generated. To prevent this current affecting the tube V, 
and its circuits an inductance L, is sometimes included in 
the position shown. This inductance preferably has a 
natural frequency equal to that of the oscillations pro- 
duced by V,. The grid of V, is given a negative poten- 
tial by taking a tapping from the grid leak R of the os- 
cillator tube V,. The circuit has been varied in very 
many ways, but most of these depend upon the practical 
fundamental circuit of figure 17. The two tubes V, and 
V, require to be of the same power. 

(To be continued ) 





and also to insure a definite impedance to incoming 
waves by the input circuits of the amplifiers. 

The amplifiers 3 are arranged in parallel and have 
their input circuits connected across the terminals of 
the resonant circuit. The object of these amplifiers, is 
to produce in the output circuit a voltage considerably 
larger than that appearing over their input circuits, and 
it is not essential that the power output of this set be large. 
The resonant circuit 4 is also tuned to the frequency to be 
transmitted. The input circuits of a number of amplifiers 
6 arranged in parallel, are connected to the terminals 
of this second resonant circuit. The resistance 5 is added 
because it has been found to render more stable the 
operation of the amplifiers. These amplifiers are especial- 
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Figure 1—The Heising 


tion may be maintained even if this condition is violated, 
but the quality is somewhat impaired. 

The circuit arrangement which has been found by 
experiment to be most desirable is shown in figure 1. A 
generator of high-frequency power is shown which need 
not have a large power capacity, since it is required to 
furnish but a small high-frequency voltage. By means 
of the transformer the electromotive force developed 
by the generator is impressed upon one grid of the di- 
vided input circuit of the amplifier 1. 

A microphone is represented at 2. The transformer 
whose primary circuit contains the microphone,’ provides 
that a signal voltage produced in the microphone circuit 
shali be impressed upon the second input element of the 
amplifier. Grid batteries are used. Under these circum- 
stances no electrons can pass from the filament to either 
input electrode, and therefore practically no current is 

en by the input circuit. The output circuit of this 
amplifier contains the coil to which is coupled a tuned 
circuit whose frequency may be adjusted to that of the 
wave to be transmitted. A high non-inductive resistance 
18 preferably placed in shunt to the condenser—the object 
being to adjust the resonant circuit for sharp tuning 















modulation system => 
ly designed to produce high currents in their output 
circuits rather than high effective alternating voltages, 
and therefore the combination of amplifiers 3 with ampli- 
fiers 6 serves to increase both the voltage and current 
components of the power appearing in the output circuit 
of the modulator element. In practice it has been found 
possible to employ as many as 500 amplifiers. The com- 
mon output circuit of amplifiers 6 is finally coupled, by 
means of a transformer, to the antenna. 

The operation is as follows: High-frequency voltages 
impressed upon the grid from the generator are, in the 
absence of an electromotive force due to the microphone, 
simply repeated in enlarged form as variations of current 
in the output circuit. When an electromotive force of 
the signal wave form is impressed upon the grid the 
effect of the signaling voltage is to change the amplify- 
ing power of the repeater and consequently to change 
also the amplitude of the high-frequency current varia- 
tions in its output circuit. A modulated high-frequency 
current is therefore produced in the primary windings 
and its effects are transmitted to the antenna by means 
of the intermediate apparatus, whose operation has al- 
ready been described in detail. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 
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A Resistance Radio Telephone 


N radio telephones we have a source 

of alternating current of high fre- 
quency which sends current out into 
the aerial. The disturbance in the 
ether which is caused by this current 
is called the carrier wave. The ampli- 
tude of this wave is changed or varied 
by a device known as the modulator, 
which is controlled by the voice. 


Since the three electrode vacuum 
tube has come into use tubes are used 
as generators of the carrier wave and 
also as modulators. This is usually 
accomplished by connecting the tele- 
phone transmitter to the tubes with 
tuned or untuned inductance coils. In 
the case of the tuned coils, each set 
of coils must be separately tuned for 
every change of wave length. The un- 
tuned inductance method avoids this 
difficulty with a certain loss of efficien- 
cy. In either case one coil is liable 
to affect the second coil so that dis- 
agreeable cross squeals are set up in 
the set. The cascade amplifying re- 
ceiving sets have the same defects so 
that all amplification is produced by 
audio coils, untuned coils, or by resist- 
ance amplification, tuning being in 
the main circuits alone. 

With an idea of securing simplicity 
and cheapness in radiophone apparat- 
us I have devised a wireless telephone 
connection in which the modulation is 
accomplished by means of resistance 
alone. A diagram of the circuit is 
shown in figure 1. The oscillating 
circuit consists of the aerial, the in- 


By R. R. Ramsey 


ductance and the variable oil conden- 
ser connected to the ground. 

All tuning is accomplished by chang- 
ing the connections to the inductance 
coil, and by varying the capacity. Two 


tential of the grid of tube II, and 
causes a corresponding variation of 
the current of the plate circuit of this 
tube. This current flows through the 
grid leak resistance R, and thus mod- 
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Figure 1—The resistance radio telephone circuit 


tubes or two sets of tubes are used. 
I is one or more power tubes or hard 
tubes connected in parallel. Two power 
tubes, shown in the figure, are the 
oscillating tubes by means of which 
the energy is sent out into the aerial. 
II is an ordinary receiving or ampli- 
fying tube by means of which the cur- 
rent from the telephone transmitter is 
amplified. The transmitter is con- 
nected in series with a resistance R,, 
and a battery D, of two or more or- 
dinary dry cells. The resistance R, 
should have a resistance equal to that 
of the transmitter. The variation of 
the current through the carbon trans- 
mitter causes a variation of the po- 
tential difference at the terminals of 
the resistance R,. This varies the po- 


ulates the amplitude of the current 
sent into the aerial by the tubes I. 
R, should be a resistance comparable 
to the impedance of tube II. The bat- 
tery is an ordinary plate battery of 
20 or 40 volts. H is a source of high 
potential, about 300 volts. 

This circuit has been tried out with 
good results, using an aerial of poor 
construction. With an antenna cur- 
rent of 200 milliamperes the voice was 
transmitted to a portable coil aerial of 
six turns 2 meters square at a dis- 
tance of one-half mile, which would 
lead one to expect a range of five or 
ten miles with a good receiving aerial. 
The resistance R, is an ordinary re- 
sistance box. R, is made of card 
board painted with india ink. 


Long Wave Arc Reception Simplified 


By Howard S. Pyle 


"THE reception of the long, un- 

damped wave stations now scat- 
tered over the world, is a far simpler 
matter than one would believe. Al- 
though many elaborate arrangements 
for such reception have been pre- 
sented, involving three coil tuners and 
numerous variable condensers, little 
has been said on the simpler side. 

In designing such sets, many ama- 
teurs pattern their apparatus after 
Government instruments with which 


they have become familiar during their 
war service, without taking into con- 
sideration the fact that the majority 
of these receivers are designed with 
selectivity as the prime consideration, 
and the design includes many steps of 
amplification rather than a sensitive 
unit receiver. The average amateur 
cannot afford many steps of amplifica- 
tion, and should therefore endeavor to 
obtain sensitiveness in the receiving 
apparatus, with a fair degree of se- 


24 


lectivity. It is with that object in view 


. that the design herewith presented was 


worked out. 

The set described was built and in- 
stalled aboard a small lighthouse tender 
here, having an aerial of four wires, 4 
feet long and 25 feet high, and no 
difficulty has been experienced in hear- 
ing the German stations, day and 
night, using but one bulb for reception. 
Simplicity of construction, low cost 
and ease of operation, combined with 
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remarkable efficiency, makes it par- 
ticularly attractive to those whose ex- 
perience and pocket book are limited. 

The whole success or failure of such 
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on completion, adding to the appear- 
ance, 

The tickler contains approximately 
one-third the amount of wire used on 


























Figure 1—Constructional details of the mounting 


an outfit lies in the coils used in the 
tuner. Contrary to general practice, 
no secondary is used, merely a single 
coil, with a tickler coil placed in in- 
ductive relation thereto. Figure 1 
gives a suggested method of mounting 
to permit variation of coupling. The 
tuning coil is wound on a form of con- 
venient size, 4 inches being a good 
diameter, and contains 500 feet of No. 
30 single cotton covered wire. It is 
advisable to tap this winding in five 
places, mounting a switch on the coil 
form. Both coils are wound in the 
same manner, no attention being paid 
to winding the wire evenly. A groove 
%x% inch, forms a very good wind- 
ing space, although a depth of 3% inch 
will permit of a layer of bookbinders’ 
cloth to be pasted over the finished coil 
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edge of the coil form, and flexible silk 
leads led to binding posts on the base. 
If the coil forms are finished in black 
enamel, and metal parts nickled, the 
instrument is very attractive. 

It will be noted in the accompany- 
ing diagram that only one variable con- 
denser placed across the tuning coil is 
necessary. It is recommended, how- 
ever, that a small variable of about 
eleven plates be used in the grid lead, 
and another of the same size shunted 
around the telephones and B batteries. 
The tuning condenser should be of 
.001 mfd. capacity. 

Any ordinary vacuum tube control 
panel may be used, by merely breaking 
the plate lead, and leading the broken 
ends to the terminals of the tickler coil. 

The cost of the apparatus, tuner 
coil, tickler coil and variable, will not 
exceed five or six dollars, which should 
make it attractive to many readers. 
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Figure 2—Circuit diagram for long wave arc receiving 


the tuning coil, and may also be No. 
30 single cotton. This should have 
about three equal taps and the switch 
mounted on the coil head as in the case 
of the tuner coil. Binding posts for 
both coils are mounted near the lower 


With careful attention paid to con- 
struction as described, and connections 
properly made with stranded wire and 
securely soldered surprising results 
will be obtained, and the time and 
money involved will be well spent. 


Transmitting Music by Radiophone 


ITERALLY music is in the air. 

It is being transmitted by wireless, 
and whereas formerly young and old 
congregated at the music store to hear 
their favorite selections on the phono- 
graph it is now possible to corral mu- 
sical vibrations from out of space. The 
Government radio laboratory is peri- 
odically conducting experimental con- 
certs by wireless which can be heard 
tor over 200 miles and the music is 
distinctly audible 30 miles away. 


The usual method of transmitting 
music by wireless utilizes a micro- 
phone placed in a receiving horn on 
the phonograph. Another method un- 
dergoing experiment includes the 
adaptation of the microphone directly 
to the needle instead of using the re- 
producer on the phonograph. With 
this latter method some of the distor- 
tion attributed to sound waves is 
tliminated. The vibrations from the 
reproducing needle are conveyed di- 


rectly to the microphone instead of as- 
suming the form of sound waves in the 
horn of the phonograph, and then be- 


Of the two methods, there is no 
preference at present, owing to the 
limited time thus far consumed in 
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Figure 1—Schematic diagram of the radiophone transmitting set 


ing converted into mechanical vibra- 
tions in the diaphragm of the micro- 
phone. 


drawing comparisons. To obtain the 
correct modulation for different kinds 
of music, it would seem that varying 
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positions of the microphone for dif- 
ferent sorts of phonograph records 
would be advisable. It has been ob- 
served that certain notes, usually the 
higher ones, are not as readily distin- 
guished at the receiving station . as 
other notes lower down in the scale. 

The radio laboratory of the Gov- 
ernment has hitherto allotted one day 
in the week—usually. Friday evening 
from 8:30 to 11 o’clock—for experi- 
mental concerts. A wave length of 
500 meters is used. The radio oper- 
ators have substituted a carbon micro- 
phone—as used in the mouthpiece of 
an ordinary telephone—for the vibrat- 
ing diaphragm ordinarily used on the 
phonograph. Consequently, the phono- 
graph sound record produces direct 
variations of electric current in the 
telephone apparatus instead of creat- 
ing sound. While no sound is heard 
where the phonograph record is being 
played, the music is easily heard by 
individuals at distant receiving sta- 
tions. 





















HERE seems to be a distinct 
change in the methods and aims of 
the radio experimenters during the last 
year and a half. They are no longer 
satisfied with a collection of instru- 
ments which will bring in signals. 























ee 


Fil BaTT 


” “ a 
Figure 2 




















They want to make their own appara- 
tus, and they want it to look like the 
commercial product. This tendency 
suggests the co-ordination of commer- 
cial practice with the facilities and 
abilities of the average worker. The 
amplifier described in this article was 
designed with this in mind, as well as 
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Figure 2—Radiophone transmission of music created by phonograph 


By C. F. Smith 


a consideration of economy in time and 
money. 

The diagram of connections shown 
in figure 1 is of the conventional sort, 
composed of two transformers, two 
tubes and rheostats, binding posts for 





A Two-Step Audio Frequency Amplifier 


mount all the instruments behind the 
panel on this set a base is employed 
which carries some of the apparatus 
and acts as a support for the panel. It 
measures 73g x 5 x 1% inches, while 
the panel is 10 x 5 inches. The panel 






























































figure 3 


Circuit and constructional details of the two-step audio-frequency amplifier 


the input—6 volts for the filaments— 
and the telephones. An amplifier of 
this type can be depended upon to 
operate consistently at all times, where 
complicated circuits have a habit of 
going wrong when it is necessary for 
them to work properly. 

Although the usual practice is to 
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Figure Z 











{ 45V 








may be % inch thick, but 3/16 inch 
will be better. 

Figure 4 illustrates the method of 
fastening the panel to the base. Three 
¥4-inch holes are bored along the front 
edge of the base, with their centers ¥ 
inch from the edge. Then holes to 
(Continued on page 36) 
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A One-Operation Control of Honeycomb 


iw following type of coil mount- 
ing makes provision for holding 
four sets of coils, any pair of which 
may be: connected in the circuit when 
desired, thus controlling the coupling 
by one operation., While this mount- 
ing and control may seem a little large 
in size compared with ordinary mount- 
ings, the advantage of having all coils 
mounted permanently in one case and 
the absence of capacity effects, due to 
freedom from handling the coils in 
changing wavelength range, have con- 
siderable weight. 

Many amateurs have found that the 
continual removal and replacing of 
coils in the ordinary adapter soon 
weakens and cracks the moulded base. 
Very often also the wire is loosened 
by knocks received while the coils are 
lying around when not in use. For 
ordinary use four sets of coils will 
provide any desirable range with the 
necessary overlap. However, no recom- 
inendation is made as to the size of 
coils. Each amateur can select the 
ones required from available catalogue 
data. 

This mounting has four rotating 
coils mounted on a movable or rotat- 
able plate with the plate so mounted 
that the coils swing past four station- 
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Details showing bakelite plate, commutator segments, 


ary coils similarly placed in a parallel 

on a fixed panel. Both the mov- 
able and fixed plates holding the coils 
‘atry commutators upon which brushes 
fest to connect in one of the coils at 
atime. On the movable plate the 


Coil Units 
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Figure 1—Assembly of the honeycomb coils control 
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brushes are stationary and the com- 
mutator rotates with the coils, but on 
the stationary coils the brushes, fast- 
ened to the end of the shaft, rotate and 
the commutator is stationary. 

With this arrangement the coupling 


between any two coils may be varied 
up to about 90 degrees by moving the 
disc through that angle and turning 
the disc a few degrees beyond thac 
point connects the next set of coils, 
on which the coupling may again be 
varied through 90 degrees before the 
third set of coils are-connected in, and 
so on through the four sets of coils. 
It will thus be seen that both the size 
of coils used and the coupling between 
them is under the control of one dial 
or knob. 

As various sizes of coils have differ- 
ent diameters and weights though 
possessing the same thickness, it is 
necessary to drill the hole for the shaft 
off center on the rotating plate, in or- 
der that the weight may be equally 
distributed. This plate is rectangular 
in shape, and is about one inch longer 
than the width. 

The plate should be made of bakelite 
% inch thick. As the size of the plate 
will vary according to. the selection 
of coils to be used no other dimensions 
are given, but the following method 
can be used to advantage in determin- 
ing exact dimensions. On paper lay 
out an eight-inch circle and mark its 
center (P). Equally spaced on the 
circumference of this circle lay the 


ay C 


nt i i 
yy) 


: ili il SS 9 i | 4 


Comrection wires. 


figure 6 


figure 7 


brushes, tickler coil in position and various construction plans and dimensions 


four secondary coils with the axis of 
the winding coinciding with the edge 
of the circle and with their bases ex- 
tending inward. This is shown in fig- 
ure 2. A rectangle (shown as A B C 
D) is inscribed in the center. The 
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center of the circle (P) will coincide 
with the point where the plate is to be 
drilled for the shaft. The shaft should 
be at least 4% inch in diameter. On 
the edge of the plate pins and holes 
are made to fit the standard honey- 
comb coil bases. Figure 3 shows a 
specimen plate made according to this 
plan. 

The commutator segments may be 
cut from thin copper or brass sheet 
as shown in figure 4. Two sizes are 
necessary and eight are required of 
each size. They are fastened by small 
brass pins to a 3%4-inch bakelite disc 
3/16 inch thick, as shown in figure 5. 
Two of the discs shown in figure 5 
will be required, one being affixed to 
the rectangular plate as shown in fig- 
ure 6. A side view of the completed 


Honeycomb Coil Mounting 


THis mounting is adapted to only 

one set of coils, the wavelength 
range of which can be extended by 
using tapped coils. The entire device 
is inclosed in a cabinet 12 inches long, 
6 inches high and 6 inches wide, and 
condensers for tuning may be mounted 
in the same cabinet by making it high- 
er. I mounted my condensers at each 
end and made the cabinet the same 
size as my short wave regenerative set 
cabinet, fixing it so that I can use the 
honeycomb coil cabinet on top of my 
detector and amplifier in place of the 
short wave set. Having the cabinets 
the same size so that they are inter- 
changeable makes the set more prac- 
tical. 

Wooden centers with two holes 
bored in them are put in the honey- 
comb coils through which brass rods 
run for the coils to slide on. The 
coils are made to slide along the rod 
by turning a knob at the front of the 
cabinet. Either a dial or a pointer 
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rotor is shown as part of the assembly 
diagram, figure 1. 

The stationary coils are mounted 
rigidly on the second rectangular plate 
as shown in figure 3. The two sets of 
coils should pass each other with as 
little clearance as possible. A felt pad 
placed between the rotating and sta- 
tionary plates will act as a friction 
brake to prevent the heavier coils on 
the rotor from whirling around to the 
lowest point. The brushes should not 
touch two segments of the commuta- 
tor at the same time and the surface 
of contact should not be too large. A 
type of brush shown in figure 5 is suit- 
able for this work. The two brushes 
mounted on the end of the shaft must 
be well insulated from each other and 
from the shaft as well. Flexible cop- 


By Warren Wood 
SECOND PRIZE, $5.00 
hold it steady. At the end of the rod 


an arm of brass about 2 inches long 
is fastened securely. A second arm is 


per ribbon or stranded cable can be 
used to bring out the connections from 
the moving elements. 


tions a second rotating set of coils 
may be mounted alongside the first 
set controlled by a second dial or knob 
so that the coils come within the field 
of the first system, as shown in 

7. It is not necessary, however, to use 
four coils on this rotor, as two sizes 
are ordinarily sufficient. 
markings should bear four scales each 
going from 0 to 90 or 6 to 100 cover. 
ing the whole 360 degrees of rotation, 


enclosed honeycomb coil mounting is 
provided by means of which adjust 


ment of the coils is positively and 
readily controlled. 


and forth for 


changed to suit the needs of the build- 
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In order to use tickler coil connee. 












The dial 








With this system a neat and entirely 
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given may be 
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fastened to the end of the first so that 
it can move back and forth. This 
arm is bent so that the end comes in 














Figure 2—Front view showing arrangement of the arms 


and scale are connected to the rod to 
indicate the position of the coils. The 
rod from the knob runs for an inch 
into the cabinet and an angle of brass 
is fastened as shown in figure 1 to 


line with the center of the coils where 
it is fastened to another arm an inch 
long which is screwed securely to the 
wooden center of the coil. By turning 
the knobs the coils are moved back 





er and if tapped coils are used there 
is enough room between or above and 
below the dials and knobs for the 


Figure 3—End view showing arm connected to coil 
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Figure 1—Top view showing operation of shifting coil 


































switches. A simple and very effective 
long wave set is secured through this 
method of mounting the coils and # 
is cheaply made as the coils may 
bought unmounted. 
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SECOND DISTRICT AMATEUR RADIO 


Convention - Exhibition 


A Real Convention of Radio Amateurs and a 
Real Exhibition of Amateur Radio Equipment 


WILL BE HELD AT 


The Pennsylvania Hotel - New York 


MARCH 16 - 17 - 18 - 19 





HERE have been automobile shows, 

marine shows, electrical shows, business 

shows, and what not, but this is going 

to be a real simon-pure amateur radio 
show, and the biggest thing yet done in the history 
of amateur radio. 


There will be plenty of lectures and talks to give 
amateurs all the latest “dope,” and actual demon- 
stration of exhibited equipment of all kinds will 
give every radio man his chance to actually see and 
hear what all the latest types of apparatus will do 
in actual operation. 


The glass-enclosed roof garden of the hotel will 
be the exhibit hall, and the adjoining Butterfly 
Room affords an excellent lecture hall, with ade- 
quate seating capacity. Only papers of vital interest 
to amateurs will be presented. Manufacturers who 
are exhibitors and who desire to describe their 
equipment will be included in this program. 


The first three days will be devoted to business. 
The last day will be devoted to general sociability. 
A banquet for everybody, male and female, will be 
held on the night of the nineteenth. And it’s going 
to be SOME banquet. This refers both to the 
dinner and what will be done and who will do it. 
All the big men of radio will be there. 





HIS convention-exhibition is being held under the auspices of the Second District 





The Convention and Exhibition will be open to 
everybody from 2 P. M. to 10:30 P. M. daily. A 
season badge will be sold at the door to all radio 
operators and engineers, etc., for 25 cents, covering 
the four days. A one time admission charge of 25 
cents will be made in the case of the general public 
not identified with radio. 

The banquet charge will be $3.00. The number 
which can be accommodated is limited to 500. 
Tickets will be allotted up to this number only, in 
the order in which applications are received. 
Applications for banquet tickets can be sent to 

Ferp. C. W. Turepe, Cor. Secy., 
486 Decatur Street, 
Brooklyn, N. Y. 


Tickets are also on sale at 
Continental Radio & Electric Corporation, 
6 Warren Street, New York. 
Manhattan Electrical Supply Company, 
17 Park Place, New York. 


J. H. Bunnell Company, 
32 Park Place, New York. 


American Electro Technical Appliance Company, 
235 Fulton Street, New York. 


Executive Radio Council. It is non-partisan, non-sectarian, non-everything—just a 
straight out and out Second District Amateur Radio Affair, sponsored by all the radio clubs 


of the Second District. 


There has never been such an opportunity for material gain, for acquiring knowledge, 
the making of personal acquaintances, and for general good, in this country before. It will 


be the biggest thing ever done in the history of amateur radio. 


EXECUTIVE RADIO COUNCIL—Second District 


CoMMITTEE 
J. O. Situ, Chairman 


C. G. Taser C. J. Gorrte 
C. E. Pearce E. 


J. Dr Brast A. F. CLoucH 
R. H. McMann F. C. W. Turepe 
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An Inductance Mounting 


By D. R. DeTar 
THIRD PRIZE $3.00 


MOUNTING for inductances of 

the lattice type should be simple, 
rugged, smooth in operation, and of Brass tube 
good appearance. These features have / 
been considered in the design of 
mounting here described. The detailed 
and constructional diagrams are al- 
most self-explanatory. In figure 1 are 
shown three inductances, using con- 
centric knobs. The coils, A, B, C, are 
mounted as shown in figure 2. Strips Details at DEKH 
of thin fibre are wrapped around the == == 119.2 
periphery of the coils and clamped mnie = 
tightly between wooden blocks; the 
brass strips are held by means of bolts. 
The brass rod is fixed firmly in the 
smaller knob and in the block D, and 
is an easy, moving fit in the tube. The 
tube is fastened securely to the larger 
knob and to the block F, but is free 
to rotate in E. K. is a counterweight 
to balance the coil C. No weight is 
shown on coil A, but of course, one 
is necessary. In order that the coils 
may hold their adjustment, friction de- 
vices of some sort afe necessary. Fi 
Springs between D and E, and E and 19.4 
F, serve this purpose very well. In Front and side views of the mounting and detail of construction 
figure 3 is shown a Variation of this ; 
method, wherein the concentric knobs mounting, etc., is virtually the same are given because they are optional 
are replaced by separate ones. The as shown in figure 1. No dimensions with the builder. 


The Use of Choke Coils in Radio 


By A. Machson 


‘THE primary and most important The main function of an inductance rent choke coil is used; when protec- 
elements of a radio circuit are the coil when used as a choke is to pro- tion is desired from high voltages, a 
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Figure 


Circuit diagrams showing various uses of choke coils 


inductance and condenser. It may tect apparatus behind it from high voltage choke coil is used. The cur 
therefore be instructive to consider the voltages or to limit the current flow- rent choke is more common in low fre 
use of choke coils in radio circuits as ing in an inductive circuit. When it quency alternating current work, as i 
a phase of inductance. is desired to limit the current, a cur- the primary circuit of resonance trams 
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Kveready 


--the big name in batteries 


battery. It follows, therefore, that you 

should use the battery that has the great- 
est energy—a battery that is known for its 
power and endurance. 


Eveready Batteries are packed and crammed 
with electrical energy that is eager to send 
your message vibrating through space. The 
success of your outfit may depend on that 
energy. 

Take nochances. Get the genuine Eveready 
Vacuum Tube Plate Battery that is plainly 
marked “Eveready,” because its makers are 
proud of the trade-mark that safeguards battery- 
users everywhere. 


Sold by leading dealers everywhere. 


‘ke heart of your wireless outfit is the 


AMERICAN EVER READY WORKS 


of Nationa] Carbon Company, Inc. 
200 Thompson Avenue 
Long Island City, New York 
Chicago Atlanta San Francisco 
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DO YOU KNOW ?7?7 


That the EASTERN RADIO INSTITUTE offers more undeniable advantages to those 
interested in studying Commercial Radio than any other school in New England, if not 


DO YOU KNOW that) the EASTERN RADIO INSTITUTE is the OLDEST, LARGEST 
and BEST EQUIPPED radio and telegraph schoo] in New England? To make this 
unmistakably clear we give the following facts: 
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school in New England. Aill so 
LONGER IN EXISTENCE! 





The EASTERN RADIO INSTITUTE was founded im 1913 and is now 
OVER SIX. YEARS OLDER than et OTHER radio and —as 


We. , the pioneer school, 


ools starting before us 








students? 
DO 


U KNOW that the EASTERN 


upon actual] Federal Arc apparatus 


8UCC. 

over the world! Why not be one? 
Send for one. 
give you please command me. 


DO YOU KNOW that the EASTERN RADIO INSTITUTE actually has HUNDREDS 
of earnest and intelligent students now in attendance? 
DO YOU KNOW that we have given instruction at this date to over 4,000 different 


YOU KNOW that we have enrolled, graduated and placed more Commercial 
operatora than ALL OTHER SCHOOLS IN NEW ENGLAND COMBINED! 
DO YO 


dollars worth of valuable radio equipment in use for instruction purposes? 

DO YOU KNOW that we have ALWAYS placed EVERY graduate in a good position, 
kept om. employed and can GUARANTEE these positions? 

DO Y¥ U RNOW that our graduates may be found all over the world as Chief Radio 
officers, Soniten Radio Inspectors, Engineers, Superintendents, etc? 

DO YOU KNOW that we are the ONLY schoo] in New England giving instruction 


Certainly these facts weest interest you. 
course, thus availing yourself of our YEARS of RESU 
ESsSFUL uates of the BASTERN 


Day and Evening classes. Start any Monday. Our latest, illustrated prospectus is free. 
If there is any further information or assistance our organization can 


* D. PITTS, Director 


RADIO INSTITUTE has THOUSANDS of 


Besides it costs no more to take our 
LTS AND SUCCESS. 
RADIO INSTITUTE may be found ali 








GRID CONDENSERS 
Ingenious invention makes it possible to 
construct capacities of very small values 
in very small compartments. Hermetically 
sealed and free from dampness and change 
of atmosphere. 
Price postpaid in U, 8. 50c 
Money refunded if not satisfactory 

CRESCENT CITY RADIO O0O., P. 0. Box 1104 New Orleans, La 





SPECIAL 15-DAY OFFER 


1920 YEAR BOOK of Wireless Telegraphy 
and Telephony and a Year’s Subscription to 
THE WIRELESS AGE. 


Special 15-day price.................+. $5.75 
Postage outside U. S. 50c Extra 
WIRELESS PRESS, Inc., 326 Bway, N. Y. C. 

















Small Ads of Bis Interest 




















A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. 


Minimum space 8 lines. Payable in advance. 











TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn woe part. Catalog 
re. DODGE'S INSTITUTE, N S8t., Valparaiso, 
ndiana. 





PANELS—Micarta Bakelite %” thick stiff 
enough for small panels. Bakelite %” thick 
1%c square inch, 3h. % and %” proportionate 
prices. Variables for panels 21 plate $4.50, 43 
Plate $5. Front or back mount rheostats 
Size 5. nenes wire (enamel, cotton. silk). 
Ticeste wireless parts catalog (stamp please). 

Nevotoy Radio Shop, 5th Ave., Charlotte. N.C 





6,000 miles on a single bulb. 


176 to 20,000 meters. Simple diagram of a 
Semotese short and long wave receiver, both 
and spark, with which we read Honolulu 
$000 miles, Germany 4,000 miles, San Diego, 
Calit., British Stations, and practically all the 
high powered foreign and domestic stations. 


Amateur and rk stations some with 


telephone and music come in goo 

Diagram and complete instructions mailed for 
50 cents in coin or stamps. Novelty Co., 
Martinsburg, W. Va. 


Standard Telephone Practice, describing new 

automatic telephone system. ook now being 

printed. Price, before publication. $1. 00. Order 

now, sending name and address to author. 

Tompkins, 1337 Merriam Ave., Bronx, New York 
ty. 


LEARN WIRELESS. Mastering Code is great 
obstacle: not use of instruments. School method 
still is weary weeks ABCD Key pounding or 
listening to Automatic. Students Dodge Short 
Cut Never Forget Half Dollar Code Memorizing 
Method Master Continental Code in One Hour. 
Convincing testimonials from 36 states free In- 
vestigate. Radio Box 100 W Mamaroneck, N. Y. 








“Stop! Look! and Think!”" We guarantee you 
5 to 30 per cent discount on new standard radio 
receiving sets, radiophones and accessories. Well 
known regenerative sets, loud speakers and ra- 
diophones a specialty. We sell at a close margin, 
but our policy is smaller profits with a larger 
volume of business. “Remember us!" The 
Kehler Radio Laboratories, Dept. 6, Abilene, 
Kansas. 





AUTO MOTORS SUPPLIES: Buick, Michigan, 
Stoddard-Dayton, E. M. F., Cadillac, Overland, 
Continental and Buda Motors. All types $50 each 
and up. Special High Tension Magnetos 2 and 4 
Cylinder, $9.50 each. Electric and Gag Head 
Lamps, Coils, Carburetors, Air Compressors, Gen- 
erators. Starters, etc. Write for Catalog. Address, 
Motor Sales Dept. 8, West End, » Pa. 


When writing to advertisers please mention THE WIRELESS AGE 






Marcu, 192] 


formers, whereas the voltage choke is 
more frequent in radio. In low fre- 
quency work the choke consists prac- 
tically always of an inductance, where- 
as in high frequency work the choke 
may be an inductance coil or a radio 
frequency circuit. In low frequency 
work the action of the choke depends 
essentially on the inductive reactance 
presented by the coil, whereas in high 
frequency the action of the choke, 
whether coil or circuit, depends both 
on the inductance of the coil and the 
distributed or concentrated capacity of 
the choke. 

That the use of choke coils or cir- 
cuits is a very important factor in ra- 
dio will be evident from an éxamina- 
tion of modern radio circuits. Choke 
coils and circuits are sprinkled all over, 
in one place to protect apparatus from 
high voltage, in other places to build 
up high voltages, and still other places 
to stop the flow of leakage or capacity 
currents. Diagrams of such circuits 
showing the special uses of the chokes 
will be shown and discussed. 

The necessity for using chokes arises 
very frequently in experimental and 
research work until the circuits or de- 
signs are so perfected that the chokes 
may be dispensed with. It is therefore 
important to understand exactly how 
a choke coil functions and why it 
does so. 


To the average amateur an induct- 
ance coil acts as a choke coil because it 
has a high inductance and offers a high 
reactance to the current at the given 
frequency, but in actual practice it is 
found that in some cases high induct- 
afices are very poor choke coils, and 
that frequently a small inductance 
properly built is an extremely good 
and efficient choke. That the amateur’s 
idea does not explain the choking ac- 
tion of an inductance is also evidenced 
by the fact that a coil which may be 
a good choke at 1300 meters is a poor 
one at 300 meters. 


The most effective choking circuit, 
if it could be built, is a capacity-free, 
high inductance. For in this case the 
inductance would indeed have a high 
pure inductive reactance, and _ this 
could always be made large enough for 
any choking purpose. But although 
considerable progress is being made in 
the design and construction of coils 
they still have distributed capacity. 

Consider a choke coil of inductance 
“L,” which has a distributed capacity 
“C” and assume it to be connected in 
a circuit as in figure 1. “I” is an im- 
strument let us say which is to be pro- 
tected, and which may not be shunted 
by a condenser for protection. The 
choke coil cannot be considered a pure 


inductive reactance, because there be 


a capacity reactance due to “C” 1 

parallel with it, neutralizing the in- 
ductance. Now it is not difficult to 
conceive that many cases may arise, 





wi 


ses 
ind 


kes 


ict- 
e it 
igh 
yen 
- is 
ict- 
ind 
nce 


Ir’s 


Marcy, 1921 


where, in spite of the fact that the in- - 


ductance is high, the distributed ca- 
pacity may be so high that it by-passes 
the current to be choked, and thus 
ruins the instrument which was to be 
protected. On the other hand the 
choke coil may be so designed that the 
distributed capacity assists and makes 
the coil an efficient choke. 

An inductance, therefore, when used 
as a choke, must be considered in con- 
junction with its distributed capacity. 
Every turn has a capacity to every 
other turn. These small distributed 
capacities add up to an equivalent to- 
tal capacity “C.” This capacity is 
generally considered to be in parallel 
with the inductance,. as in figure 2. 
Consequently the coil has a natural 
period of its own which is, according 
to the usual formula 

T=27,/LC 

The simple analysis which follows 
will show when this choke coil acts 
as an efficient choke. Consider the 
coil as in figure 2, where “L” is the 
inductance, “C” the distributed ca- 
pacity, and “R” the ohmic resistance. 
The impedance of the coil between the 
terminals AB at frequency “f,” where 
w equals 2 x f, is as follows: 

Za. = —- Sas 
- + jwC 
R+jwL 
R+jwL R+jwL 
1+RCwji—w'LC — (1—w*LC) + jwRC 
ect R? + w*L? 
~ WV (1—w' Lc) + R°C2w? 

If the coil is so designed that L and 

C tune to the frequency of the applied 
1 











voltage, namely if W = and 
VLC 

the resistance of the coil is negligible, 
that is R equals zero, then 

| o + w*L? | w*L? wL 
Za.8 i or reg V 

\ (1—1) + R®C?w? 

L 





R°C3w?  RCw 


RC 

Since R is assumed to be zero, then 
Z the impedance is infinite. However 
R is never, zero but the coil can be 
designed so that it is very small, in 
which case Z, the impedance, is very 
great. 

This result shows that if “R,” the 
resistance of the coil is negligible the 
impedance of the choke to currents 
of its natural period, is infinite. If 
“R” is small, then the impedance is 
very large. Consequently to have an 
inductance coil act properly and ef- 
ficiently as a choke, it must be designed 
so that its natural frequency will be 
equal or nearly equal to the frequency 
at which it is to be used. This shows 
that a coil acts as a choke, not so much 
because it has a high inductance, but 
because it acts as a tuned circuit whose 
impedance is very great at the fre- 
quency to which it is tuned. 

(Continued on, page 35) 
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EXPERIMENTERS’ WORLD 


Your Dealer’s Salesman 
Will Show You— 


“BALDY” Phones 


Ask him to open up one unit. 
You'll see the equivalent of a phonograph reproducer in conjunction 
with the famous Baldwin balanced armature movement. 
You'll see why it costs more to build one “Baldy” unit than a com- 
plete headset of ordinary design. 
You'll see way a pair of Baldwins often equal one and two stages of 
amplification—why vou cannot adord to be without them. 
Type C, $16.50 (1-unit, $850); Improved Type E, $20.00 (1-unit, 
$10.00) ; Type F, $21.00, 
Baldwin headbands fit most types of phones, $1.75. 

Described fully in booklet Rt. 


Eldredge Meters 


They are actually hand-calibrated to absolute accuracy—yet,' are low 
priced. 
All ranges in flush type finished in highly polished nickel. They match 
one another and are the neatest and mest accurate miniature meters 
made. 


Hot wire type 0-600 M. A., 0-1, 0-3, 0-5 amps., $7.00. 
D. C. and A. C. meters in many ranges as shown in booklet R3. 


Brownlie Adjustable Phones 


If you can’t afford a pair of Baldwins this season, we recommend 

Brownlies. 

Ask the salesman to remove one ear cap. 

You'll see, among other things, the 8 supporting springs, the 1000 ohm 

solenoid under the exact center of the diaphragm. 

One professional operator says about his Brownlies: 
“T find it possible to cut out interfering stations by making a slight 
adjustment. I was anchored at Paagamene, Caledonia, and copied 
Balboa time sigs—approximately 7000 miles—on one audion.” 

“Letter on file.” 
Brownlies are sensitive, light in weight and rugzed. 
Price complete with Baldwin Headband, $12.50. Loud speaker unit 


with cord, $6.00. 

Described fully in booklet Raz. 
If.your dealer cannot supply you, write direct, giving his name and 
address. We will gladly supply you with literature and tel] you 
wae.e you can see the entire line. 


JOHN FIRTH & CO., Inc. 
18 Broadway - - New York 


Sole distributors of 
Eldredge Measuring Instruments. 
Kolster Decremeter. 
U. S. Bureau of Standards Wavemeter. 
Navy Standard Leyden Jars. 
Brownlie Adjustable Telephones. 





FirChwe™ Products 
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AMRAD 
Crystal 
Receiving | 


Radio for Everybody 


T HIS new Receiving Set offers an op- 
portunity for anyone to enjoy real ra- 
dio—telephone or telegraph, Not qa “toy,” 
but a highly efficient, practical, compact, 
outfit designed by experienced engineers. 
Guaranteed, like all Amrad Products, to 

meet our claims. 
Receives wavelengths from 180 to 750 
meters. Tunes sharply with single ad- 
Suitable for home, camp or 


PRICES 
Amrad Crystal Receiver... .$23.50 
Double Telephone Head Set. 4.50 
Antenna and Ground Equip- 
12.00 
included 
with each outfit) 





SPECIAL FOR MARCH 


To help reduce QRM by the more exten- 
sive use of quenched gaps anu low power, 
we offer FREE, for March only, 1 Amrad 
% K.W. Quenched Gap with every stand- 
ard Amrad Induction Coil. Get this effi- 
cient transmitting combination, while 
you can, at your dealer’s—save $12.00 in 
money. 








READY NOW 


Bulletin V (describing new Amrad Re- 
ceiving Units ana our distinctive Unit 
System) just off the press. You should 
see this before improving your station. 
Complete Amrad Catalog mailed upon re- 
ceipt of 10c in stamps. 


AMERICAN RADIO AND RESEARCH (ORPORATION 


19 Park Row, Factory 
New York Medford Hillside, Mass. 
Address New York 














TUSKA C. W. INDUCTANCE 


Type 181 
Unmounted 


Tuska C. W. Inductance in your 
Send your dealer’s name 
for our illustrated C. W. 
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date. 


handle the large current. 


Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 
RELAY KEYS FOR SETS UP TO 1 K.W. 

April 1, 1921. 

Contestants are requested to submit articles at the earliest practical 


Closing date, 


Prize Winning Articles Will Appear in the June Issue. 

Experienced operators sometimes find it desirable to use small tele- 
graph keys, cootie keys, or vibroplex keys (bugs), on their transmitters 
and it then becomes necessary to include a relay key in the circuit to 
The small contacts, on speed keys of the types 
mentioned, will not safely handle anything but battery current. 
sign and construction of a relay key should make provision for snappy 
action and an overload of 100 per cent. 


The de- 





by the Editors of Tue 


space rates paid for technical articles. 





PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
‘ Wrrertess Ace from the viewpoint of i 
resented, its practicability and general utility, originality, and clearness in the description. 
iterary ability is not needed, but neatness in manuscri i i 
Finished drawings are not required, sketches will do. The contest is open to os. The 
closing date is given in the above announcement. Tue Wiretess Ace will award the following 
prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 


All manuscripts should be addressed to the Contest Editor of THe Wrretess Ace 


7 


the ingeniousness of the idea 


and drawing is taken into account. 








Farmers’ Market News by Radio 


‘THE wireless telegraph as a means 

of dispatching a weather and mar- 
ket news service to farmers is being 
given a trial by the United States De- 
partment of Agriculture in the belief 
that market reports brought up to the 


accompanying photograph shows the 
wireless outfit used at that time. While 
the system inaugurated by the Depart- 
ment of Agriculture contemplates the 
dissemination of news relating to mar- 
ket fluctuations, the modest effort of 


Wireless outfit at Kansas Agricultural College 


minute would save the farming com- 
munity thousands of dollars. The ser- 
vice embraces half a dozen counties in 
Virginia and Maryland, adjacent to 
Washington, D. C. 

Radio communication as a service- 
able agency for farmers was. intro- 
duced in the Kansas Agricultural Col- 
lege by E. A. Stewart, who was then 
a professor in rural engineering; the 


institution. 


the Kansas Agriculture College con- 
fines itself to the distribution of weath- 
er forecasts. ‘Tune in and get the 
weather,” was the invitation isued by 
the college authorities to thousands of 
farmers whose names and addresses 
are recorded on the mailing lists of the 
Forecasts as to the condi- 
tions of the weather are sent out daily 
at 9.55 o’clock in the morning on @ 
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wave length of 375 meters. The rate 
of sending is 18 words a minute and 
from 8 to 10 words a minute where 
the message is repeated. 

Profesor Stewart is planning the 
installation of a state-wide wireless 
service to farmers in Minnesota. The 
injunction, “Tune in and get the 
weather, John,” may soon be as com- 
mon on farms as the reminder, “Feed 
the calf, John.” Why shouldn’t the 
farmer use this methed to help de- 
cide when to cut hay or alfalfa? The 
saving of one crop from the rain 
would pay the cost of a wireless set. 
A ready and efficient weather service 
would prevent losses from storms run- 
ning into thousands of dollars in a 
single community. Warning of a win- 
ter storm of great severity generally 
gives the farmer and stockman ample 
time to house their cattle and sheep 
and make everything snug and tight 
for the impending blast, and a send- 
ing station could be used in times of 
distress, such as snow blockades, fires 
or tornadoes, to communicate with the 
outside world. 

The wireless receiving set may also 
be used as a reliable indicator of 
weather conditions. Static electricity 
which is always present in the air in- 
creases when clouds are near and in- 
dicates storm conditions. The static 
will be heard 12 to 24 hours ahead of 
a clouded area, and for an hour or 
two preceding a heavy thunderstorm 
sparks may be seen to pass between 
the aerial and the ground, if the 
ground switch is opened a small dis- 
tance. A receiving set put to this use 
would have considerable value on the 
farm in addition to getting the weather 
and market news. 





The Use of Choke Coils in Radio 
(Continued from page 33) 


This analysis is the basis of the so- 
called “frequency trap,” which is noth- 
ing but a closed circuit of inductance 
and capacity tuned to the frequency 
of the current which is to be choked 
out of a line (see figure 3). This ar- 
Tfangement of capacity and inductance 
to tune to the given frequency is satis- 
factory for power lines, telephone 
lines, etc., but in radio sets it becomes 
a little unwieldy, especially where ex- 
perimental work is done and in small 
sets where the number of elements and 
space is reduced to a minimum. Hence, 
itis far more desirable to build small 
choke coils which, in themselves with- 
out the aid of concentrated capacity, 
will act as efficient chokes. The analy- 
sis shows that if coils can be designed 
to have sufficient distributed capacity 
to tune with the inductance the ob- 
ject will be attained. 


EXPERIMENTERS’ .WORLD 











Your Opportunity 
to study Wireless is NOW. Those who 
become operators now are assured ofa 
wonderful future in this rapidly grow- 
ing field of science. 
Our School offers you a thorough course in all branches of 


wireless electricity and prepares you in a short time for ex- 
amination for first grade commercial license and best paying 


position. 


¢eWModerate tuition rates. 


Write today for Booklet B. 


Y. M. C. A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 

















SAVE YOUR RECEIVED ENERGY 


Why do some stations receive consist- 
ently from long distances? . Because 
they utilize the maximum amount of the 
received energy. They do not allow it 
to leak away in poor condensers. Our 
Type 182 condenser is built to give real 
service and enables your station to get 
the, maximum of results. The plates are 
cut out of round so as to give a nearly 
uniform wavelength variation. They are 


Type 182—VARIABLE AIR CONDENSER Substantial and do not short circuit. 


Made in .0007 and .001 MF. 


sizes. 


ee both mounted and unmounted with prices ranging from $8.50 to 
$13.50. Described and Listed in Bulletin 904W 


GENERAL RADIO CO., Cambridge 39, Mass. 
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NEW YORK 


i, 
BOSTON 


Offers a thorough course in all branches of wireless telegraphy. Radio Op- 
erators earn at the start $125.00 per month, and first class board, etc., free. 


Our school prepares you’ for your license in three to four months. 


Positions 


guaranteed to first grade licensed operators. 
DAY AND EVENING CLASSES. 


The leading Nautical School in U. S. A. 


Established 1804. 


CAPTAIN F. E. UTTMARK, Principal 


Write, call or phone for illustrated booklet. 


8 STATE STREET 


Facing Battery Park, N. Y. 


NEW YORK, N. Y. 
Telephone, Bowling Green 8079 





UTTMARK’S for Nautical Education 
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Your Duo-Lateral Wound Coils are Ready 


UST a word of. explanation: Our first advertisement caused such an upheaval in 
J radio circles that we were swamped with inquiries. Indeed, one large manufac- 
turer of radio apparatus immediatel placed his contract with us, taking over our 
entire output. As a result, we were obliged to turn down orders. — i 
That was up till a short while ago. Now we have succeeded in doubling our 
productive capacity, and Duo-Lateral Coils are available to everyone in the radio 
We can make prompt shipments from stock. Your Duo-Lateral Coils are 
ready to be shipped the moment your order is received. 


——— 





REMEMBER: DUO-LATERAL COILS are recognized for: 
1.—Lower natural period. 4.—Lower direct current resistance. 
3.—Lower high-frequency resistance. 5.—Higher self-inductance. 
2.—Very low distributed capacity. 6.—Mechanically stronger. 

Bulletin P-IW, containing valuable engineering data, constants and prices of 
numerous sizes of Duo-Lateral Coils, covering practically every wave-length used, 
is yours for the asking. TO DEALERS: OUR DISCOUNTS ARE GENEROUS 


PACENT ELECTRIC COMPANY, Inc. 


Exclusive Sales Agents for Wireless Improvement Company’s Complete Line 
A, Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter-Schottler Co., 
H. W. Sullivan of London, Rawson Elect. Instrwment Co. and others. 

150 Nassau 8t., Telephone: Beekman 5810, New York City. 








Hook ’er To Yer Bulb 


The most wonderful tuner in the world for only $10.00, 
Last month this tuner beat in a test one of the NAVY 
STANDARDS at Ketchikan, Alaska. 








10 Captains of Ocean-going ships have had their wireless operators install one 
of our tuners in the captain’s cabin so the exact time. by wireless can be had with- 
out ‘using either tube, bell, or hand. 


“GREAT!” says one old sea dog. “WHAT IN SAM HILL WILL YOU 
SMART ALECS GET UP NEXT?” European stations copied in day time and 
no fancy aerial is needed. A single wire about 40 long by 25 high will do the 
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how the amateurs there read our “sigs” in England. 
Junk your funny wound coils and get a regular two pound tuner that you can 
use during the static season. 20,000 meters maximum wave length. Hook up on 
bottom of tuner. 


KNOCKED DOWN AND ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mounting and are complete with 
scale, pointer and knob. Used all over the world now and still going strong. 
No C, O. D. orders. Add parcel post. Buy from your dealers and send us his 
name if he cannot supply you. ‘Canadian amateurs buy from local dealers or 
write us for nearest dealer. Formica tops and bases. Movable plates are screwed 
on and not clamped. 


11 plate knocked down $1.80 
2 1 te “ “ 2.25 
m* snipe 


Send 10 Cents for 16 
Page Catalogue 





SOLD BY YOUR 
TRESCO 


DEALER, OR 


Davenport, Iowa. 
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The most satisfactory, kind of ¢gjj 
for this purpose is the multi-layer 
square section coil. These have been 
designed and built for a large number 
of frequencies and have proved ye 
efficient. It is not necessary to build 
a coil for each frequency, but it will be 
found by experimenters that a ¢ojj 
tuned to a given frequency acts as q 
very efficient choke coil over a fairly 
wide range of frequencies. Thus g 
3-millihenry coil was found to give 
very good choking action over a 4) 
to 600 meters range of wave lengths, 
while a 15-millihenry choke tuned to 
about 1700 meters was found to give 
efficient choking action between 150) 
and 2000 meters. These coils may be 
wound with various sized wires to ac- 
commodate different currents, but for 
average small power radio sets No, 
22 wire is quite sufficient. 


A set of coils consisting of say 1 mh, 
3 mh, 6 mh, 12mh, 15 mh, and 20 mh 
will give enough range to cover the 
wave length band from 200 meters to 
3000 meters. The construction of 
these coils is quite simple and has been 
described in numerous places, for ex. 
ample the article by Frank Bremer, 
May, 1920, issue of THe WIRELEss 
AGE. 

As a practical illustration of the use 
of choke coils consider the oscillatory 
circuit shown in figure 4. This isa 
well known and widely used tube cir- 
cuit for the generation of continuous 
waves, called the Shunt Feed Circuit. 
The condenser across the generator is 
for the purpose of eliminating the com- 
mutator hum. In this circuit it is ab- 
solutely essential that an_ efficient 
choke be placed in the plate circuit of 
the tube ; for the generator is practical- 
ly shunted across the plate circuit, 
forming a short circuit to the radio 
frequency voltage across the tube un- 
less there is an efficient choke in series. 
The plate circuit choke prevents this 
and the most efficient coil found for 
this purpose is the multilayer choke 


. mentioned. 


It is to be hoped that this added 
knowledge as to the manner in which 
chokes operate will assist amateurs m 
designing coils according to their 
needs. 





A Two-Step Audio Frequency 
Amplifier 


(Continued from page 26) 


take 8-32 machine screws are drilled 
through the panel into the base. Fir 
ally, flat head screws are inserted from 
the front, and nuts put on the screws 
inside the 14-inch holes. This makes 
a stronger mounting than if wood 
screws were employed.. 

The rheostats, of the Paragon typ* 
are mounted 314 inches from the bot 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


Amplifying Transformers 
No. 166A General Radio unmounted. “% 
No. 166A General Radio mounted 
No. Z7392 Clapp Eastham unmounted. r 
No. Z7392A Clapp Eastham mounted... 6.50 


Antenna Change-Over Switches 


No. P-1 caeeeree and Clark, bakelite <i 
base, 
No. Y- 658 Clapp Eastham 1 K.W. size. 12.50 


Audion Control Panels 
No. P-400 De Forest without cabinet. + 90 
No. P-401 De Forest with cabinet 25 
No. P-500 De Forest with cabinet and is” 
volts “B” battery 24 


“B” Batteries 
No. 7623 me we 22.5V small 
No. 7625 Standard 22.5V large 
No. 7650 Standard 22.5V variable 


Coils (Litz) 
LL- 300 Mounted 
LL- 750 Mounted 
LL-1000 Mounted 


Coil Mountings 
No. LC-101 with gears and base 
No. LC-201 with gears and base and 
primary switch 
No, LC-100 with gears but no base.... 


De Forest Panel Units 
No. US-100 Primary switch 
No, US-200 Anti-cap switch 
No. US-400 Two point tickler switch. 
No, U-300 “A” bat. switch and tel. bind- 
ing posts 2.00 


De Forest Vernier Condensers 
No. CV-1010 .001 without vernier in glass 
case 


No, CV-1013 .001 with vernier in glass 
case 

No. CV-1500 .0015 unmounted without 
vernier attachment 

No. CV-1503 .0015 unmounted with ver- 
nier attachment 15.60 

No. CV-1510 .0015 without vernier in 
glass case 18.95 

No. CV- ad -0015 with vernier in glass 
cas 20.60 


mn ae of the above condensers are ad- 
mirably adapted for radio telephone work. 


Condensers (Variable) 
No. F-800 .0006 Clapp Eastham Bal. $ 7.50 
No. F-800A -001 Clapp Eastham Bal. 9.50 
No. F-800B .0015 Clapp Eastham Bal.. 11.50 


Condensers (Low Voltage) 
No. ES-355 1 MF 500 volts 
No. ES-356 2 MF 500 volts 
No. 21AA Western Elec. 1000 volts A. C. 2 50 


Weston Meters (Model 301) 
0-100 Milli-amps flush 
0-200 Milli-amps flush 
0-300 Milli-amps flush 
0-500 Milli-amps flush 
0-1 Ampere flu&h 
0-2 Ampere flush 
0-3 Ampere flush 


Omnigraphs 
No. 2 15 dial machine 
No. 2A 6 dial machine 


Regenerative Receivers 


No. CR-1 Grebe 175-680 ee 
No. CR-2 Grebe 175-680 Mete 
No. CR-3 Grebe “Relay Special” 175- éao” 
Meters 
. CR-3A Grebe With tube control, 
175-375 Meters 
. CR-5 Grebe'’s “Super-Special’’ 
175-3,000 meters, tube control, self- 
contained, Complete receiving set. 
Just out 
. CR-6 Grebe 175-680 M, Det. 
step amplifier 
. CR-7 Grebe 600-20600 Meters “Long 
Wave Special’ 2 





Telephones 
Baldwins Type C, Navy standard 
Baldwins Type E, “Super-sensitive’’. 
Baldwins Type F, very small, light.... 
No. CW-834 Western Electric 13. 
No. P-1 Brown 4000 ohms, extremely 
sensitive and light 20 


Vacuum Tubes 
No, UV-200 Radiotron, detector 
No. UV-201 Radiotron, amplifier . 
(These are the Radio Corp’s new tubes) 


Lead-in Insulators 
No. 1 44%4”"x2” with 4%” wire hole 
No. 2 Same as above but with \%” r 
No, 3 6”x2” with %” wire hole 
No. 4 Same ag above but with %” rod 


Condensers Transmitting (Dubilier) 
No. D-100 250 W. 10,000 V. .007 MF. .$19.00 
No. D-101 500 W. 14,000 V. .007 MF.. 30.00 
No. D-102 1000 W. 21,000 V. .007 MF. 45.00 


Line Protectors 
No. AM-888 Dubilier 1 K, W. size... 
oo 452 Murdock, with condenser. 
No, 453 Murdock, with rods 
No. P-1 Clapp Eastham 1 K. W. size. 


Spark Gaps (Plain) 
No. 440 Murdock, zinc points 
No. 7760 Beeko, porcelain base 
. P-1 Clapp Eastham, heavy zinc 
points with marble base 


Rotors 
. 443 Murdock, 3/16, % or 5/16” shaft $3. pes 
T-1 Thordarson, 8 or 16 pt 
. B-1 Benwood, 8, 10 or 14 pt 
. H-1 Hyrad, i0 pt., 9ZN type 








“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 


OF EVERYTHING IN RADIO! 


Rotary Gaps 
Murdock 4000 RPM 
Klitzen, Improved model 
Benwood, Noiseless 


Quenched Gaps 
Amrad 1 K. W. size 
Amrad % K. W. 
Amrad \ K. W. size 


Oscillation Transformers 


6 Thordarson ‘Special’ 
. TXL- 100A International 
. Z-652 Clapp Eastham 1 K. W 


Transformers (Transmitting) 
. F-1 Acme 500 Watt with bakelite 
panel, completely mounted 
o. H-1 Acme 1000 Watt with bakelite 
panel, completely mounted 
No, P-1 Thordarson 250 Watt Type “R"” 
old model 15.00 
No. P-2 Thordarson 500 Watt Type “R” 24.00 
Note—These Thordarson transformers are 
splendid values at above prices. 





Wireless Telephones 
Type “O"’ De Forest A, C. type....... $260.00 
Type “OT-10” De Forest D. C. type... 325.00 
Type “O”’ Buzzerphone 135.00 
Cc. W. mene 
Type 181 Tuska 
Type 181A Tuska, 
Type 182 Tuska Reet type) 
Type 183 Tuska (Tickler type)... 
Type 170 Tuska Filter 


C. W. Transformers. (Phone Work) 


Acme 200 Watt mounted ............. $20.60 
Acme 200 Watt unmounted ; 
Acme 50 Watt mounted 





Choke Coils, (Phone Work) 
Acme 1% Henry 500 MA double coil... 
Acme 1% Henry 600 MA single coil... 
Acme 1% Henry 150 MA double coil... 
Acme1% Henry 150 MA single coil... 


Resistances. (Phone Work) 


No. 1 Ward Leonard 5000 ohms 
No, 2 Ward Leonard 10000 ohms 


Telephone Transmitters 
. 329-W Western Electric 
. 5175A Connecticut 
. 5176A Connecticut with short arm.. 


Jacks and Plugs 
. WE-1 Western Elec. 2 circuit 
. WE-2 Western Elec. open circuit... 
. WE-3 Western Elec. plug 


Books 
Vacuum Tubes, by Bucher 
How to Pass U. S. Exams 
How to Conduct a Radio Club 
Practical Amateur Wireless Station. -75 
Robinsons Manual of Wireless Telegraphy 2 2.50 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Catalog No. 22 just out, sent upon receipt of ten cents in stamps. Insist upon your copy! 


“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass., U. S. A. 
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SOMETHING NEW IN HEADSETS 





With recent improvements in 
our Navy Type Headset we 
have succeeded in bringing out 
a headset with an A. C. re- 
sistance of 50,000 ohms at 800 
cycles, a thing which has never 
before been accom- 
plished in a com- 
mercial headset. It 
has a natural high 
pitch and will bring 
in thousand cycle 
notes clearly and 
distinctly, and un- 
damped waves can 
be read clearly and 
distinctly through 
static. 

The _ improved 
Navy is peculiarly 
adapted to vacuum 
tube reception. 

The receivers are 
permanently adjusted at their 
highest point of efficiency and 
then carefully matched in tone. 
Because of their rugged con- 
struction they remain adjusted 
indefinitely. 

They are equipped with an im- 
proved headband made of gal- 
vanized piano wire covered with 
strongly woven khaki. It is 
instantaneously adjustable to any 
size head and check nuts hold 
the adjustment. 


C. BRANDES, INC., 


“Navy Type” 


50,000 ohms A. C. 
Weight 9 oz., complete with head 
band and polarity indicating cord. 

Price, $14.00. - 





They are also equipped with 
new style conducting cords which 
indicate the polarity of the re- 
ceivers. This eliminates any 
danger of demagnetizing the re- 
ceivers when used in connection 
with vacuum valve 
detectors. 

The most exact- 
ing comparative 
tests have con- 
vinced us that our 
High Impedance 
Navy Type Head 
set is the best on 
the market regard- 
less of price. It is 
the most sensitive, 
most durable, and 
at the same time 
the lightest high- 
grade headset 
built. Our guar- 
antee stands back of every one of 
these claims. 

If you need a reliable and 
super-sensitive headset, you can- 
not afford to be without this 
new high-impedance model. Send 
us $14.00 and we will mail you 
a Navy Type Headset. Try it 
for 10 days. If you are not 
absolutely satisfied with your 
purchase, return the headset and 
we will refund the money 
immediately. 


- Room 818, 


32 Union Square, New York City 


Also makers of 


Trans-Atlantic Headsets, 25,000 ohms, A. C 
Superior Headsets, 2,000 ohms, D. C. ...............ceeeees 
Send 5c for catalog “W” 








RADIO CLUB PINS 


Specia! folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 
these new numbers which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N, Y. 


QUALITY SERVICE 


Regenerative Sets; 


Paragon RA-10 
Signal Naval Type 
Storage battery 6 V 60-80 mps. guaranteed 2 





WESTCHESTER RADIO SERVIC 
253 So. Broadway, Yonkers, N. Y. 


Marcu, 193} 


tom of the panel and 1% inches from 
the side. The center holes of the typ 
groups for observing the filaments, are 
2% inches from the top and 114 inches 
from the side. Countersinking these 
holes slightly improves their appear. 
ance. 

Engraved scales on the panel can be 
made with a sharply pointed scribe, 
and a pair of dividers can be used tp 
make the arcs on the rheostat. The 
scratches should be made lightly a 
first, then gradually deeper. A fter the 
burrs have been sanded off and the 
scratches cleaned out again, they can 
be filled with a mixture of whiting and 
oil. A scratch finish on the panel, done 
with No. 1 sandpaper and oil, makes 
an attractive finish that is more per- 
manent and easier to obtain than the 
polished finish. 

In order to fit the transformers, 
which are of the general radio type, 
on a 5-inch base, it is necessary to 
have one in line with and the other at 
right angles to the base. Their posi- 
tion is shown in figure 3 and by dotted 
lines in figure 4. From the corner 
nuts on the transformers two brackets 
of % x 1/16-inch brass strip, 1 inch 
high, are erected. These support a 
bakelite panel 5 x 2%4 x &% inch, to 
which two Murdock sockets are se- 
cured. A bracket of % x 1/16-inch 
brass strip runs from the small panel 
between the sockets to the main panel. 

Mounting the two 22%-volt B bat- 
teries on the rear of the base and se- 
curing them by small strips of wood 
screwed to the base preserves order 
and prevents damage resulting from 
constant shifting. 

To secure a symmetrical appearance 
of the tube controls, it is advisable to 
make up a detector and one-step am- 
plifier first, and later add a two-step 
amplifier. There is little advantage in 
having more than three steps of audio 
frequency amplification. 

To operate this amplifier, it is only 
necessary to join the input terminals in 
place of the telephones in the plate cit- 
cuit of a single-stage amplifier, and t 
connect the 6-volt filament battery and 
telephones. It will be found that the 
filament rheostat will give a control— 
for gas tubes—practically equivalent 
to that obtained by a variable plate 
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voltage. 











Bunnell Instruments Always Satisfy 
Our Jove Detectors Simplest and Best 


Beware of Infringing I ions 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Com B “Cyclone” Audion 
Batteries. Also De Forest, and all other makes of Wireless Apparatus. 


Ghegan Patent Send stamp for our No. 42-W Catalog. 


J. H. BUNNELL & CO. - - - 32 Park Place, New York City, N. Y: 
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Guglielmo Marconi 
President 


The Monthly Service Bulletin of the 


National Amateur Wireless Association 


to promote the best interests of radio com- 
munication among wireless 


J. Andrew 
Acting President 


Stas) 


amateurs in America 


White H. L. Welker 
Secretary 








NATIONAL 
2 Hiarvord Uniesteity. 
ad Ger Sonal Offer U. S. Army. 
ome ae i. "Deector Naval Communica- 
tons. 
Rear ape H. G. Bullard, 


Prof. Alfred N. Goldsmith, 
College of the City of New York. 





ADVISORY BOARD OF VICE-PRESIDENTS 


Major William H. Elliott, 
American Guard. 
E. E. Bucher, 
Instructing Engineer. 
Prof. Samuel Sheldon, 
Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, . 
Signal Corps, U. S. Army. 
Prof. Charles R. Cross, 
Massachusetts Institute of Technology. 








Headquarters, 326 Broadway, New York 
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New York Amateur Convention 


CONVENTION of amateurs that 

promises to excel anything yet ac- 
complished in this line is scheduled to 
take place in New York City, on 
March 16th, 17th, 18th, 19th. The 
project is sponsered by all of the radio 
clubs of the Second District, and is to 
be managed by a committee appointed 
by the Executive Radio Council, with 
]. 0. Smith as Chairman. 

The beautifully decorated roof of the 
New Pennsylvania Hotel has been re- 
served for the Convention, and an ex- 
hibition of the latest apparatus manu- 
factured for amateurs will be held 
within the glass enclosed structure. A 
lecture hall will be established in the 
adjoining room and prominent ama- 
teurs, engineers and manufacturers 
will appear in person to deliver papers 
of special interest to those who like to 
keep in touch with the latest develop- 
ments in the field. 

More than 10,000 invitations have 
already been issued and a record at- 


tendance is expected during the first 
three days, which will: be devoted to 
the exhibition and lectures, with a 
smashing wind-up in the form of a 
banquet on the evening of the fourth 
dey. There will be ample accommoda- 
tion for all those who care to attend 
the daily sessions, but so great is the 
demand for seats at the banquet that 
those who wish to attend are urged to 
immediately make application, accom- 
panied by $3.00 remittance, to Ferd. 
C. W. Thiede, 486 Decatur Street, 
Brooklyn. 


Philadephia Repeats 
EBRUARY 26th and 27th are the 
dates set for the Second Annual 

Convention of the Third Amateur Ra- 
dio District, to be held in Turnge- 
meinde Hall, Philadelphia. Facilities 
to accommodate 1,000 amateurs have 
been arranged and reservations for 
board during the two days of the Con- 
vention can be secured through Dr. 
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HIGHEST &% QUALITY 


WONDE 


2242 Volt Batteries 
for plate circuit of vacuum 
tubes. 

Write for catalogs 


NOVO MANUFACTURING CO. 


424 West 33d Street 531 So. Dearborn St. 
New York, N. Y. Chicago, Ill. 








Storage Batteries 


Supplied by this association are storage bat- 
teries that you can buy with the assurance 
that they will give you service. The same ap- 
plies to all equipment endorsed by this associa- 
tion which offers you the same SERVICE at 
the same SAVING now enjoyed by over 3,000 
of its members. 
A-3 6 v 20-40 amp. hour 
A-4 6 v 40-60 amp. hour 
A-5 6 v 60 ampere hour 
A-6 6 v 80 ampere hour 

Add 5% War Tax. 
These batteries will supply 6 volts at 1 ampere 
for periods stated. After long tests the Marko 
make of battery is supplied exclusively. We 
endorse it as the best value at a most reason- 
able price. : 
Write for details of this organization which will 
save you money on anything radio you care to 

purchase. 


DEPT. A. 
Mutual Purchasers Association 





2-4 Stone St. New York City. 








PROOF condenser made. 


the Receiving Station. 


IMMEDIATE DELIVERY 





Attention Radio Experimenters 


You 
KNOW that they WON’T stand up. GET the ONLY PUNCTURE 


STOP buying, borrowing and using telephone condensers. 


DESIGNED and BUILT especially for 
= Telephone and C. W. transmitters. PATENTS APPLIED 


This Condenser CANNOT and WILL NOT break down. 


If you break one down on your Station we will replace it without cost. 
FULLY TESTED by Experts on many Radio Stations. GUARAN- 
TEED to REDUCE generator hum and give a clear, resonant tone at 


FIRST COST THE ONLY COST; NO COST FOR 
REPLACEMENTS 


2 MF, 1900 VOLTS D. ©. 6.0.8.5. 4. oe. 00 $2.50 
OMEN Oe VOM ene Oy Gy iis cc es besnnssese 5.00 


Send cash, check or money order, registered to the 


Radiolectric Shop, 919 Huron Rd., Cleveland, 0. 


DEALERS WRITE 





RETURN COUPON 
American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name_ 


Add 
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Gordon M. Christine, 2043 N. 12th 
Street, Philadelphia, or H. Paul Holz, 
1902 N. 11th Street, Philadelphia 


A VACUUM TUBE UNIT Tickets for the banquet on the evening 


of February 26th, are being issued ata 
Will greatly increase the Epciving range of your ; cost of $2.00 each. 

station e combination shown opposite consists = One of the questions to be dis 

of the “A-M” Detector Unit and the Radiotron U.V. t this i As. t bl t onaal 
200 tube. This makes a complete V. T. Detector nite crtapernbyp gee Be amatetts 
outfit,—well within the reach of every amateur! is the elimination of ORM, and it js 


. planned also to visit radio stations jp 
Price, Complete $11.00 the vicinity on both days of the con. 


The greatest value ever offered! Send in your order ai’ vention. 
today. 


The“A-M” Vacuum i g [ Amateur Cross Continent Reception 


° $e MATEUR wireless records are 
Tube Unit a4 AMS to have been broken by Hoyw- 


Incorporates ina single unit, a 
VT socket, filament rheostat, grid ard D. Selvage of 45 Durand P lace, 
condenser, grid leak, and binding Irvington, N. J., who claims to have 
posts. Moulded _— composition heard messages sent January 4 Ac. H. 
Base. 2 C. Seefred of Los Angeles to Gordon 
Price $6.00 Bennett of Oakland, Cal., In reply toa 
Get one at once, and mount your letter of inquiry to verify the call, Mr. 
own VT. Selvage received word from both See- 
+ fred and Bennett stating that his hear- 
Order your New Radiotron Tubes from Us. ing of such messages was correct and 
- wees Pn ROY nay that the feat breaks all known records. 
Radiotron U.V. 200 by the Hadlo Corporation, "In. the. case Mr. Selvage, who is a member of the 
HIS NEW detector and amplifier tube chin kaemal ao tae “py ‘pattery (which Irvington Radio Club, picked be the 
is the latest product of the research is tapped from the 12th cell) connects messages on apparatus in his home. 


laboratories of the General Electric Com- to the variable contact on the “‘A’’ bat- 
pany. R nee been specially designed to tery potentiometer. Mr. Selvage heard the call at 2:55 A. 
meet t requirements of the amateur and : ° 
Ht es the ee = M., Eastern time, or 11:55 os M,, 
a tube which would prove a sensitive de- J 
tector and a superior amplifier, and which Radiotron U. V. 201 W estern time. J 
Fy ky beg wa off a single standard Some years ago a claim was made 
22%) volt plate battery. HE TUBE is also a, newly designed de- ; ; 4 
Radiotron U.V. 200 is the best radio ¥ tector and amplifier of the pliotron that stations in New York and Roan 
detector and audio frequency amplifier type, which was developed in the Gen- oke, Va., heard calls in Piedmont, Cal., 
yet produced. It is particularly adapted eral Electric Company's research labora- re : 
to standard regenerative circuits, in which tory. Experts who have tested this tube and in Pasadena, Cal., but letters of 
it functions with greater sensitiveness and pronounce it to be the most efficient an : : : . 
stability than any other tube. stable amplifier available fo date. « The ren ed — to show that’ such calls 
Best detector action is provided by a normal plate voltage is 40 (2 standard “BY had been made. 
grid condenser of 0.00025 MFD capacity oo on —, B.M.F.’s om to = The Irv; Radio Club, which 
and the Radio Corporation's standard grid pe ang Rng - th increasing ampli- e Irvington Kadio Club, whic 
eak of % MEGOHM resistance. © plate , re 
voltage must be closely adjustable from All Radiotrons are manufactured in has a large number of young men as 
18 to 22% volts. The requisite variation accordance with rigid specifications, as- members, with headquarters at 53 Lin- 
of the plate voltage must be obtained in suring a uniform product. They are made 
three — (1) By a standard “‘B” bat- to fit standard four-prong sockets. — den Avenue, is affiliated with the Sec- 
tery potentiometer; (2) By a “B” battery future announcements for data concerning . : : 
with taps to each cell; (3) By a special the other types of tubes and devices which ond District Council. The club has 
“A” or filament battery potentiometer of will be soon placed on the market, been a pioneer organization in radio 


work in this vicinity. 














The NEW Radisco Better ‘“‘B” Batteries, (Tapped), oe 
volt, 15 cell, with variable voltage feature $2.6 











An Efficient Detector-Amplifier 
ATLANTIC RADIO COMPANY, INC. By Howarp S. Pye 


: N the December number of THE 
Te ee ey: 56 Sener avis Vaneeay SeNeOe Wiretess AcE the writer described 
Request Bulletin 14 


the construction of a “Sensitive and 
PERS CET ae AMBER SRR 

















Filament. 
view holes 





“EVERYTHING IN RADIO”’ 


WESTERN RADIO ELECTRIC COMPANY 


SEND FOR OUR LATEST 


STOCK BULLETIN ane PRICE LIST 


5650 SOUTH FLOWER STREET LOS ANGELES, CAL. 





. 


ANY COPIES OF 
HAVE YOU “ wirELESS AGE SS 


Dated May, Dec. 1914. Feb. Mar. 1915. May, June, August, September, 1919 and Dhones 
January, February, 1920? Side and front view of the detector-amplifier 
Send them to us and we will extend your eee one month for each copy 
you send. 
CIRCULATION MANAGER Compact Portable Receiver.” A de 


WIRELESS PRESS Inc. : - 326 Broadway, New York City tector-amplifier unit for use in connec 


tion with such a receiver has sine 
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been built, and is giving excellent sat- 
jsfaction. The unit idea is carried out 


by using the over-all dimensions of the youu FIND the latest things in radio, at our store, 
eceiver unit. This gives a symmetrica , ° 
appearance when used in combination : fir st. You'll find, always, a comprehensive stock that 
with other units and permits hook-up includes every good make. You'll find people here, who 
in  sgpatboet gc aaaiia really know — about amateur radio to help you in 
The cabinet is constructed and fin- . A ’ ; 
ished exactly as the receiver unit, us- your selections. Finally, you'll find that the prices clearly 
reflect the savings of low rent and expense 


Let us show you the new Grebe ‘“Babe Ruth” set. (Type 
CR3A Short Wave Regenerative Receiver and VT unit.) 
It’s a dandy! Range up to 350 meters. 

Price $45.00 
SPECIAL OFFER: We have just picked up a fine lot of Vario- 
meters. Splendid performers, well built and brand new. 


Prices, $4.50, $6.00, $7.00 and $9.00. 


Prompt mail order service. Send 10c. for our new catalogue. 


American Electro Technical Appliance Co. 
235 Fulton St., Dept. A. New York 


“ " $150 to $300 a Month Profit 
ing % or 3/16 inch stock. Small | Saves You] Money and’ the Bother of Com- PROS MS BATTERY CHARGING 





Acme amp. lronsh 


























Rear view showing table sockets and rheostats 








Thousands of men, with no previ us experience, 


‘ Post “ 
blocks of wood are mounted in the Sorala Vr. Socket (Bakelite Base)... Universal demand for rellable battery charging. 


os : Radiotron UV 200 Detector VT x - 

four inside corners, 3/16 of an inch Special “A” Bat. Potentiom’t'r, 350 obizns 4.00 Sizes tor charging’ i0, 18, 32 or 70 
. . tt t le te f 

from the face of the cabinet to support Mounted Acme. pee airing Tecmaturraes hee information ‘about size you fe 

the panel, which is 8x9 inches of 3/16 career f* Ge Vt See, balance lonm, easy terms. 

. . Th 1 ° d M oney-back guarantee. 

inch bakelite. e panel is secure Bulletins 4c. Winterhill, 45, Mase. 


in place by nickel plated round head Bex Z 27 Trey, 
wood screws in the four corners, lo- 











seine =" | HOT WIRE AMMETERS 


The two tube sockets are mounted 


on the rear of the panel by means of We have on hand a large stock of Roller-Smith Type TAW Hot Wire 


Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes. 

We are offering these at the remarkably low price of $6.50 each, 
postpaid. 

Send 10c in stamps for our catalogue. 


The Radio Electric Company 
3807 Fifth Ave., W. . Pittsburgh, Penna. 


Just Out! 


f THERMIONIC 
Pe tetra Ba VACUUM TUBE 


Constructional dimensions of cabinet 
AND ITS APPLICATIONS 


By H. J. van ver Biyt, M.A., Pu.D.; Research Physicist, 
to. and i 


brass angle brack vs American Tel. and Tel. Western Electric Co., New 
f k 8 ackets. he ACE type York. 391 goges, 6 « 9, 232 illustrations, $5.00 net, postpaid. 
ot socket was selected because of the A detailed description of the principles of operation of ther- 


i : : : ‘ mionic vacuum tubes with proper consideration of the applica- 
suitable grid leak built into it. A tions of these principles. » : 
small mica fixed condenser was in- CONTENTS—1. Properties of Electrons. 2, Dislodgment 
serted i h . : : of Electrons from_Atoms of Vapors and Gases: Ionization. 
h ed in the grid circuit. Paragon . aeqenest of bigs # on olid pease ‘ — 
r of the ermionic aive. . nfluence 0 as on the ischarge. 
eostats were used to vary filament 6. Rectification of Currents by the Thermionic Valve. 7, The 
current. An Acme semi-mounted poveenaate ye 8. us} yecunn Tue 9 an geo ge 

“4 4 nerator. . odulation an etection o urrents wit the 
ine transformer was placed be- Thermionic Tube. 10. Miscellaneous Applications of the 

een t ad ermionic ube, . 

n the tube sockets. Seven sym ree 
metrical holes were drilled on each of Examination 
the upper sides of the panel, slightly Cqupon 
countersunk from the front to per- 
mit observation of the filaments. 

The plug and jack system was used 
for the telephones to permit the use of 
the detector alone or in combination 
with the amplifier by inserting the 
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I agree to return the book, 








You may send me Van der Bijl’s Vacuum Tube ($5.00) on 


370 Seventh Ave., New York, 
approval for ten days’ free examination. 


nS ACRES bes a's Wie 6's 00604 5 06060 6¥bed00cctseneascet 


postpaid, in ten days or to remit for it. 
EL iis hs Tins s wid de bent ec cedod tan cécesetebiecesocoel 
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McGRAW-HILL BOOK CO., INC., 














TYPE Z. R. V. VARIOMETER 





CLAPP-EASTHAM COMPANY 


THE WIRELESS AGE 





new Z. R. V. Variometer, a coupler of similar construction to the vario- 

meter, grid condenser and grid leak. The panel is of % inch bakelite, 

handsomely engraved and fitted with three 3 inch dials. 

inches long by 5% inches high and exactly matches our detector and amplifier 
panels advertised in last month’s Wireless Age. 
TYPE Z. R. F. REGENERATIVE I RECEIVER 


"T ace: Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 


It measures 14% 


Apparatus which excels in those qualities which for 13 years have maintained its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- ~ 
criminating dealers and is manufactured by 


- 161 MAIN STREET 


CAMBRIDGE, MASS. 
Catalogs mailed for 6c. stamps. 











DOUBLE ANNOUNCEMENT 





Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central states. A complete stock of all 
leading makes assures prompt shipments. 
Exclusive central states agent for A. H. 
Grebe & Co, Send ten cents in stamps or 
the names and addresses of six live cen- 
tral states operators and we will mail you 
our catalogue and place your name on 
our mailing list. Visit our salesroom. 








.living expenses. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern 
complete equipment. Special licensed 
radio station. Experienced instructors 
trained to teach. Low tuition rates and 
Both radio-tel 

and radiophone courses. Our schoo! only 
nine miles from Kansas City. Enroll any 
time. New classes formed first Monday 
of each month. Catalogue free. 














TELEGRAPHY 


(Both Morse and Wireless) and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Otie st and largest 
school; established 46 years. Endorsed by Telegraph, Rail- 
way, Radio, and Government officials. Expenses low— 
opportunities to earn jarge portion. Catalog free. 


DODCE’S INSTITUTE Street, Valparaiso, ind. 





Your subscription to The Wireless Age extend- 


ed one month for each copy dated May, June, 
Oct., Dec, 1914, Feb., March 1915, May, June, 
Aug. Sept. 1919, January, Feb. 1920 sent to the 


Circulation Manager 


WIRELESS PRESS, Inc 
326 Broadway, New York 








W ACME APPARATUS 


Modulation 


Transformers 


CW Power Transformers 





14% Henry 
Choke Coils 


Filament Heating Transformers 


Kp CW power transformer may be used with rectifying tubes for providing Direct Current 
and voltage or may be used for applying high voltage Alternating Current directly on the 


oscillation tubes. 


As transformer specialists, we are prepared to build CW power transformers of any size on order. 





WRITE FOR BULLETIN 113 





ACME APPARATUS COMPANY, 23 Windsor Street, Cambridge 39, Mass. 


Transformer and Radio Engineers and Manufacturers 
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plug in the proper jack. The binding 
posts, knobs, etc., should be of a 

to match those of the receiver pit 
Scales and pointers or dials, if they 
are used on the receiving unit, may be 
used on the rheostats. The connections 
are the standard amplifier type, both 
filaments being lighted from one A 
battery, and a single plate battery of 
45 volts, supplying both tubes. The 
class two, or hard type of tube should 
be used in the amplifier side. 

If the builder has not yet finished 
constructing the receiver unit, it would 
be well to place the binding posts along 
the right hand side of the panel, and 
those of the amplifier unit on the left 
hand side, to facilitate strap connec. 
tion. However, with the posts along 
the bottom of each panel, only shor 
leads are necessary and can be mate 
with stranded wire or black enameled 
copper, No. 14, in the rigid bus type, 

The accompanying drawings illus- 
trate the panel layout and general ar- 
rangement. 


Amateur Wireless Outfits Increase 

A large increase among amateurs 
in wireless telegraphy since the lift 
ing of the ban against amateur radio 
activity a year ago is shown by ree- 
ords at the office of S. W. Edwards, 
inspector for the eighth radio district 
The district comprises all of the states 
of Michigan, Ohio and West Virginia 
and that part of Pennsylvania as far 
south as Scranton and New York state 
as far east as Schenectady. 

A total of 1,111 licensed amateur 
stations now are located in the dis 
trict, in addition to 800 and 900 sti 
tions that are not licensed. The I- 
censed amateur operators in the dis- 
trict numbered 1,297 at the close of 
1920. There are 13 commercial wite- 
less stations in the district. 

A total of 141 lake vessels now are 
equipped with radio apparatus. Of 
the number, 58 are passenger vessels 
and 17 of these passenger vessels are 
required by law to have wireless. The 
Department of Commerce is encouf- 
aging the amateurs in the belief that 
the older ones will develop new ideas 
and inventions. About 250 of the 
amateur wireless men in the district 
are experimenting in wireless 
telephony. 


Seneca Radio Association Hear 
Church Music 

Amateur radio men, members of the 
Seneca N. Y. Radio Association fe 
port that church services in Pittsburgh 
were heard by radio phone. Beginning 
at 7:45 o’clock, the church service of 
musical service was heard distinctly. 


Atlantic City Radio Association 

The radio association composed 0 
boys in and around Atlantic City, N.J. 
is still campaigning for more mem 
bers. 
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More than they expected— 


VERY month since the Corwin Mail 
E Order Service was started, hundreds of 
amateurs have — apeaseses. —_ 

rompt shipments and fair prices. 
peetne variably, the carefulness with 
which their orders were filled, and the 
perfect condition in which the goods 
arrived, have even exceeded their expecta- 


wy ow think that no mall order service 
can be thoroughly satisfactory, perhaps 
atrial of Corwin Service will surprise you, 
also. See if you need any apparatus in 
this list. R 
Universal Coil-Mounting Plugs 
Anyone can easily make smooth-run- 
ning mountings with these plugs. Ex- 
ceedingly accurate! Made to fit Ra- 
disco and all hand wound coils. 
Price, 80 cents, postpaid. 


VACUUM a 
lectron Relay . . 
or Amplifier, 1 Ib... 7.00 


the left VT Extra Hard 
; VARIABLE CONDENSERS 

connec: Ca, BUR ccwsaceccesves eee $6.25 

S along A. R. Co. .0005 22°6.00 


y chet an ae No. 67 Dial add $1.00 
cme - ateteeeeagsnatineed TYPE C-300 
lameled 


type, | Sapp-Eastham $008 scat | WITH STANDARD FOUR PRONG BASE 


3 Complete with dial 
s_ illus. Shipping weight One Pound. 


























eral ar- GRID CONDENSERS 
Radisco, Postage 3 cents 
ANTENNA SWITCHES YPE C 300 invites comparison. Amateur requirements decided its 
Murdock, 3 Ibs, " design. Many years’ research of vacuum tube properties have made 
Clapp-Eastha: ee Type _C 300 the Ideal Amateur Receiving Tube. Detector sensitiveness 
crease TION TRANSFORMERS at low plate voltages requires that gas action be combined with the 
OSCILLA electron emission and by a wonderful new process of manufacture this 
nateurs Radisco No. 5 . gas action is so controlled that the plate voltage for maximum signal 
he lift. Via Express audibility is always within the limits 18-22% volts. Only a single block 
, RADIO CRAFT PRODUCTS cell is needed in the plate circuit—a big saving in battery investment. 
ir radio Detector “ses seasons . Type c 300 <4 ee silent in operation—a decided advantage in 
Two step Amplifier - 50. eiving weak signals. 
by rec- nd 1 step.. : 
y ioone = PB omg Any three member vacuum tube is necessarily an amplifier but the results 
1wards, Postage paid. obtained from Type C 300 as a tone frequency amplifier with only 22% volt plate 
dist ict “B” BA S battery proved a surprise. Again Type C 300 invites comparison. Competitive 
1STTICt. a ib tests show this tube to excell any tone frequency amplifier previously developed. 
e states Radisco No. 1, Me is. . 265 For power amplification in operating loud speaking telephones and in complex and 
ane Radisco No. 5, 5 Ibs. See 4 . multistage circuits use the special Pliotron amplifier Type C 301 for freedom from 
/irginia Everready “heen” prices on distortion. Write for special Bulletin C 301. 
Type C 300 is a free and faction from operating Type 
as far TUSKA C. W. APPARATUS sree : Persistent oscillator for re- TYPE C-300 © 300 cannot om pve Bodog 
rk state Bote : generative amplification and See your dealer today — or 
183 Coil, 3 lbs. Sa | ception. $5 Ooo write for his name and copy 
mater 170 Filt., 8 Ibs. . The pleasure and satis- eee of Bulletin C 300. 
AERIAL WIRE 
he dis- 7 x 22 tinned copper 


100 feet, 2 Ibs. ... 


00 sta- 200 feet, 4 Ibs. ..... case ee 
Th i 600 feet, 8 Ibs. ° 6.0 
e i AMPLIFYING TRANSFORMERS . ¢ 

he dis- A.R. Co., 1 Ib. $5. v 

| , Federal, 1 1b. 7.50 

Ose ol JACKS AND PLUGS 

4 Federal Closed Circuit . ry 
ul wire Federal 1 0 


Open Circuit 
Federal Double Circuit. 











Federal Plug ............--- eae TRADING AS 
OW are Postpaid 
is. Of ee. RADISCO COILS and Wireless Press AUDIOTRON MFG. COMPANY 
ks. 
vessels ROTARY SWITCHES cisc 
sels are Clapp-Eastham, No. 19 35 Montgomery St. : San Francisco 
Th Clapp-Eastham, No, 19A .85 e 
S. e o- Own, ite. Speer a 
ur Own, No. 
encour- Postage 
ef that CORWIN DIALS 
: . 66, 3” 
w ideas No, 67’ 3” . 
‘0. 68, 3% ° 
of the No. 69, 3%" with’ knob : ARLINGTON TESTED CRYS = New 1920 Red Head Phones 
district Postpaid. td gehem a ed the voc . Y \ We announce the new model of the 
ireless RECEIVERS sais Olas or Silicos, ‘\ famous Red Head Radio Receivers, 
Murdock No. 55, 2000 ohm r Ah individually tested and pack- if greatly improved, 3,200 ohms, $12.50 


Murdock, No. 55, 3000 ohm 5.50 Hy d in tin containers, post the pair. Write for Bulletin F6. 
5 ' v Thy . The Newman-Stern Co., Distributors for 
des Superior » | paid, 35c crystal. 
Baldwin C " We are distributors for Murdock, DeForest, : DeForest, Murdock, Signal, Bunnell 
Baldwin E. improved 3 BEN, Signal, Amrad and all standard lines. \ and oy lines, 
Brownlie, New z Ts - THE NEWMAN-STERN CO. 
Shipping weight 2 Pounds \ Dept. W. A. Cleveland, O. 


CONTACT POINTS 

CP-No. 1 Brass, dozen 

CP-4 Brass, dozen 

CP-5, Nickel Plated, dozen 
Postpaid. INTRODUCTORY OFFER .- 


Transmitting Variometers .. . 
Variometer in cabinet ° z 
Variometer without cabinet or dial. 
: Variocoupler in cabinet seeseree LB. LARGE QUANTITIES REW WASHING MACHINE MOTORS 
All orders for apparatus not listed Variocoupler without cabinet or dial.. 6. Thee ae of sendard manure and carry the fll factory guarantee, 
as postpaid must be accompanied Rotarycoupler in cabinet t Roti tenn Soossttee bonds Sekess, abs Ceancione 
by postage charges. Rotarycoupler without cabinet or dial 8. Senall Lathes, Bie 

Wooden parts for variometer, 2.50 eriorperd = 2 .75 

ene 


send C.0.D sub- 
Each 


A. H. CORWIN & COMPANY ora a cate | Se fee 


Dept. C3. 4 West Park St., Newark, N. J. A. Greenberg, R2 Hackensack, N. J. GUS. JOUNSTON = Box 8 W. E. Pitcergh, Pa 


a 
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V.A. 


An Addition to the 
THORDARSON (ji83?-) LINE 


Type RS” 


TRANSFORMER 


8,000 volts 
‘e 10,000 “ 
“ 15,000 “ 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 


Gap Rotors 








Thordarson Electric Mfg. Co. 


511 South Jefferson St. 


CHICAGO 








Wireless Telegraph & Telephone Apparatus 


We will build and design anything per- 
taining to Wireless, so let us quote you 
on your set, and see how much you can 
save. Complete C. W. Transmitters, 
mounted on slate panel, with 4 Trans- 
mitting Tubes and Motor-generator. Price 
$325.00; without Motor-generator, $220.00. 
Audion Control and Amplifier Panels also 
Regenerative Receivers or any set or in- 
strument you need made up, only the best 
materials used and first class workman- 
ship will prove our statement, 


M, H. ELECTRIC CO., 
214 East 38th Street, New York, N. Y. 





PLATE BATTERIES 
224% Volt Units 


Five large size flashlight batteries soldered 
together with % inch brass strip. Terminals 
of brass strip drilled for bolt and nut con- 
nections. Price $2.00, postpaid anywhere in 
VU. 8. 


ECONOMY RADIO SUPPLIES CO. 
232 Sanford St. East Orange, N. J. 














7a" FREE EXAMINATION COUPON™"* 
§ McGRAW-HILL BOOK, CO., INC., 

' 370 Seventh Ave., New York. 

8 You may send me on approval for ten days’ 
§ free examination Lauer and Brown’s Radio 
8 Bngineering Principles ($3.50). 


I agree to 4 


@ return the book, postpaid, in ten days or to . 


@ remit for it. 


DF Pn 6 ov ccc cere vckcticceecs ciceves ®:; 
§ Official Position 

Name of Company 
WMS SSS SSS SSS eee eee 


Examine it 
for 10 days 


FREE 


RADIO 
ENGINEERING 
PRINCIPLES 


By Henri Laver AND Harry L. Brown 
304 pages, 6x9, 250 illustrations, 
$3.50 net, postpaid 
This is the first book to bring the science 
of radio up to date—to include the won- 
derful developments made during the 

war. 

Major-General Squier, Chief Signal Of- 
ficer of the Army, says, “I recommend 
it as a work which brings the study of 
this important subject up to date.” 
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Bridgeport Radio Club 


Interest in wireless among Bridge. 
port people is evident from the fag 
that there are now 87 fully equipped 
wireless stations in the city. Frank 
M. Hamm a member of the local high 
school faculty, is responsible for this 
increase in radio study and operation 
by amateurs of the city. 

Back in October, 1919, Mr. Hamm 
came to Bridgeport. He was a wire. 
less enthusiast, and was disappointed 
when he found but three wireless stg. 
tions in Bridgeport. ; 

However, he did not aHow his dis. 
appointment to go unremedied, but 
set about the task of interesting 
Bridgeport folk in the fascination of 
wireless. He chose as a basis for this 
work the High School Annex, the 
home of the Freshman class, and or- 
ganized the Bridgeport High School 
Radio Club. Interest in the club in- 
creased by leaps and bounds until the 
name of the club had to be changed. 
Interest on the outside became so evi- 
dent that others than high school stv- 
dents were admitted to the club and 
the name was changed to the Bridge- 
port Radio Club. Today there are 87 
wireless stations in Bridgeport, and 
with one exception, the owners of the 
stations are members of the Bridge- 
port Radio Club originated at the High 
School Annex in October, 1919. 

The original members of the club 
continued their work during the sum- 
mer vacation and when they returned 
to school in the fall they found te 
quests coming from every side for ad- 
mittance to the club The enrollment 
became so large that it was necessaty 
to divide the club into two sections, 
the junior section for those who had 
no previous experience in wireless, and 
the senior section for those who were 
further advanced in the work. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with Indis 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


W. O., Covington, La. 

The trouble seems to be in your receiv- 
ing coils, which may be open in some way. 
Suggest that you test them carefully i 
phones and battery for continuity of «if 


cuits. 
* * * 


A. F.,.N..¥UG 


The formule you require are not avail 
able at this writing. 
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Another Grebe Triumph! 


150-3000 Meters. 


After much experimental work, we have succeeded in 
adapting: the Armstrong Regenerative circuit to a receiver 
having a wave-length range of 150-3,000 meters, The 
result is the 





| Type CR-5 
Leas ( } ) Regenerative 
wire- Receiver 


ointed 
3S sta- This is a complete receiver The only additional equip- 
ment needed are phones, batteries and a detector tube. 
Included in its range are amateur, navy and commercial 
wave-lengths, special land stations, ship CW stations, navy 








IS dis- low-wave arcs, all radio phone work and “‘Time.”’ In opera- 

l, but tion, it is the last word in simplicity. 

esting Ask to see it at your dealer's today. 

ion of GREBE Radio Apparatus is Licensed Under the Original Armstrong and Marconi Patents 
hi Central Radio Institute, Independence, Mo. Hurlburt Still Electrical Co., Houston, Texas, Leo J. Meyberg Co., San Francisco, Cal. 

yr this Continental Radio and Electric Corp., New York. Kelly & Phillips, Brooklyn, N. Y. Pacent Electric Co., Inc., New York City. 

c the Detroit Electrical Co., Detroit, Mich. U. of I. Supply Store, Champaign, Ill, F. D. Pitts Co., Inc., Boston, Mass. 

’ Doubleday-Hill Electric Co., Pittsburgh, Pa, Klaus Radio Company, Eureka, Ill. Philadelphia School of Wireless Telegraphy, 

id or- Electrical Specialty Co., Columbus, Ohio, Manhattan Electrical Supply Co., New York, Philadelphia, Pa. 

School Holt Electric Utilities Co., Jacksonville, Fla. Chicago, St. Louis. Western Radio Electric Co,, Los Angeles, Cal. 

he A. H. GREBE & CO., Inc., 78 Van Wyck Blvd., Richmond Hill, N. Y. 

til the . 

inged. 


0 evi- 


1} A NEw MOopEL, JONES SHORT WAVE REGENERATIVE RECEIVER, 
oe IN CABINET FORM, FOR -_ $2900 








» and 
of the shi 
A superlative Cabinet Receiver, built with the 


same technical skill and care that character- 
izes our higher priced sets. Model “H” will 
hold its own against the best in the market. 
NO SEALS, NO SECRETS—Just  stand- 


ard, approved circuits arranged intelligently 


Iment 

essary — seceeeenitiiiiaisasleliii ass in compact manner that materially reduces 
“tions, “pe” : 

> Model “ H” 200-2500 Meters. Licensed under Marconiand the cost. Bulletins on request. 


s, and 


were Manufactured by the JONES RADIO COMPANY, 384 Monroe Street, Brooklyn, N. Y. 











Get your start as a 


RADIO OPERATOR 


Do you know how many big men in the radio field started as operators? 


Our school is equipped with the most modern apparatus including arc and spark trans- 
mitters. We have instructors who are big men in the radio field today. Besides you 
may use our building, wherein is located a fine swimming pool, restaurant and dormitory. 


It will pay you to investigate. Write today for booklet. 
Y. M.C. A. RADIO SCHOOL 
149 East 86th Street, New York City 

“ THE BEST RADIO SCHOOL IN THE EAST’”’ 
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Get a Copy of our WIRELESS MANUAL N12 


the art. 














purchase. 


It contains 200 pages, fully illustratin 
ing the many instruments used in Radio, 
cover general instructions; diagrams, station calls, 
tables, codes and other information identified with 


The book is printed on high finished 
two-color cover and measures 9x53 inches. 

Due to the scarcity of paper, the high cost of pub- 
lication, and in order that the Manual may get into 
the hands of those most interested in Wireless, we 
ask 25 cents for it, give a coupon receipt for the 
amount, which coupon can be applied on a future 


and describ- 
45° pages 


aper with a 


As the present edition is limited, if you desire a copy we would sug- 
gest that you send for it now and get it by return mail. 

We carry a large and most complete line of standard radio instruments 
at all of our stores which, with experts in charge, insures proper attention 
and accurate information at all times whether in person or by mail. 


Manhattan Electrical Supply Co. Inc. 


New York 
17 Park Place 


Chicago 
114 S. Wells Street 


St. Louis 
1106 Pine Street 


San Francisco Office: 604 Mission Street 
Branches: 110 W. 42d St.; 127 W. 125th St. 








Do you want to save a dollar on a six dollar 
product? Write us and see how. 


Wecan supply for a short time only, 2-Filament 


Audiotrons at $5.00. 


WHITALL ELECTRIC CO. 


42 MAIN STREET, 
Call Letters—1IAP 


WESTERLY, RHODE ISLAND 











a zy 
ACE “If It’s Radio We Have It.’’ age 


We list below a few good values taken at random from our large and complete stock, 
which, in addition to our own products, includes accessories manufactured by other reliable 
concerns such as Acme, Adams-Morgan, Amrad, Atlantic Radio Supplies, Benwood, Bunnell, 
Burgess, Chelsea, Clapp-Eastham, Connecticut, De Forest, Electrose, Federal, Firth, General 


Radio, Jewell, Karlowa, Klitzen, Magnavox, 


Marko, Murdock, Pacent, Radio Corpn. of 


America, Radio Electric, Radisco, Skinderviken, Somerville Radio, Thordarson, Wireless 


Press, Wixico. 


ANTENNA MATERIAL 
Bamboo Spreaders— 


Pt WO O54 ho oc bn os 0 cob ep inne $1.00 
Sn MING iaiey Feid gs cipticeeaewe cs oe 2.25 
I oo on cli ow c-vduwen'e es case 3.00 
PO Oe I EL as ine vin cds cbvcacs 01% 
ee Se ab iaih sa 'e0 bo 0 b.cc-0 uy ain'o a ha 8 -75 
Ball Type Electrose .................. 35 


AMPLIFYING TRANSFORMER 


Acme Semi-mounted .................. $5.00 
ANTI-CAPACITY SWITCH ........... 2.80 
OSG. Ree ores 4.50 
LIGHTNING SWITCH ................ 4.50 
BURGESS B. BATTERIES 
Nm ai aoein'n 5 6 0.0 600s vaca $3.50 
GHAV— 200 BPR. 2... ccc cece eee wecs 40 
CONDENSERS—VARIABLE 
er are ete $6.50 
oe ae Yt - aa 9.50 
C-H} .0006 with dial ................... 7 


Murdock mtd. .001 ......: 
Murdock Interior .001 
urdock .0005 mtd. 


INSTRUCTION BOOKS 


Experimenter’s Manual ............... $2.25 
Practical Radio Teleg................. 2.25 
Audel’s Easy Lessons ................. 50 








CRYSTAL RECEIVER ............... $23.50 

CRYSTAL DETECTOR .............. 2.80 

RECEIVERS 

ED 50s a5 6 cae 5 ave Sos. b¥-0g'ed $16.50 
on a seg wtb aleie aide 8.00 

Murdock 55—3000 ................... 5.50 

Murdock 55—2000 ................... 4.50 

STORAGE BATTERY 

Marko 6V 40A CAP................... $16.25 

Mingke 4V 40A CAP... 2.2... .cccee ee 10.75 

VACUUM TUBES 

Oy ee Oe $6.00 

EME SN, «0 50 yo wb 0000s s 00d 7.00 

Ex. Hard Transmitter ............... 7.50 

Radiotron Detector ................... 5.00 

BOE VE SOCKET ... 1... ccccvcccicces 1.50 

WIXICO MOUNTING 

For D-L or H-C Coils 

Table bd Pay with at cleen <n dws aee we $8.00 

Panel I aa ee Pray ae 6.00 

VARIOMETERS 

CR ES Spee 

C-E with dial ......... 

Radisco with dial . 

Klitzen mtd. in cab.................. 9.00 

WAVEMETER 

CG tee ee eke sss 6h nSd.as awe nous « 8.50 


Mail Orders receive prompt attention 
Send 3c stamps for catalog 


THE PRECISION EQUIPMENT CO., 


2437-2439 GILBERT AVE., : 


Dept. C. : 


CINCINNATI, OHIO 


You May Pay More But You Can’t Buy Better 


-of should operate successfully under 
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J. F., Jr., Danville, Illinois. 


There‘ is practically no difference in fe. 
sults, although when all wires are connected 
the voltage distribution is more even, and 
the mechanical strength is improved in cage 
an insulator should break. 

* * * 
F. A, F.,.U. S. S. Acushnit. 

The wave length of your aerial is ap. 
proximately 225 meters. We cannot state 
just what the capacity would be. Why not 
measure it? 











*x * * 
F, C. G., Detroit, Mich. 


Operators generally write down each let. 
ter as received; with practice one can copy 
a few letters behind. Your difficulty jn 
copying will correct itself with practice. 
“The Wireless Experimenter’s Manual,” by 
Bucher will no doubt clear up apparatys 
trouble. 








ok * * 
H. C. H., Westtown, Pa. 

We do not know of any college giving 
a four-year course in Radio Engineering 
and issuing a degree. 

x *k * 


H. J. S., Owego, N. Y. 
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The amount of high voltage needed is a 
matter for trial and depends on the in- 
dividual. tube you are using. 

* *x * 
D. R., Calty, Wis. 

A number of ships are equipped with arc 
transmitters, although in general ships and 
land stations operate with arc sets on about 
2,000 meters or above. 

Both filaments burn with practically the 
same brilliancy, although this is a matter 
of trial. For various hook-ups see Buch- 
er’s “Wireless Experimenter’s Manual.” 
Without knowing the exact hook-ups of 
the Mignon set referred to, we cannot give 
an answer to your question. Honeycomb 
coils, two in series, can be used as a variom- 
eter. 














* * ok 
F, A. K., Osborn, Ohio. 

In figure 215, page 269. “Wireless Ex- 
perimenter’s Manual,” condenser C2 can be 
a variable one up to .001 mfd. The upper 
side of the generator connected to the plate 
is positive.. Tungar bulbs will not handle 
much more than 100 volts without arcing. 
In regard to a wireless transmitter using 4 
30-mile steel wire line we fail to see why 
such a system is needed. Let us have mort 
exact data on the subject. 

ca * ok 


T. A. F., Wilkes-Barre, Pa. 

We do not think the coils you speak of 
would operate successfully on a radiophone 
set. They were designed for reception. 

x * x 
G. W. R., Bayonne, N. J. 
The radio frequency amplifier you speak 

























various conditions, although the tickler 
feedback system is not as good as a Se 
arate heterodyne, for in order to obtain @ 
beat note, the apparatus must be tuned 
slightly off resonance. 
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RApDIO INSTITUTE OF AMERICA 


(FORMERLY MARCONI INSTITUTE) 


98 Worth Street, New York City (Third Floor) Telephone Franklin 6245, 





America’s Foremost School 


for Instruction in 
Radio Telegraphy 


Our Instruction Covers the Entire Radio Field 
Our Graduates Cover the Entire World 


PRACTICAL TRAINING  _—« QUICKEST RESULTS = SMALLEST COST 
Afternoon and Evening Classes Throughout the Year, Pros- 
pectus Mailed on Request. Address all Inquiries to Director 


BRANCH SCHOOL 








New Call Building, New Montgomery St., San Francisco, Cal. 











Thermo-Ammeters, Milliammeters, Current- 
Squared Meters For Radio Service 


SSvON 


Model 425 
Instruments 


(3% inches flange diameter ) 


are particularly adapted 
for use on small-size Radio 
panels where space is an 
important factor. 


Unaffected by tempera- 
ture changes; 50% safe 
overload capacity; low in 
power consumption. 


For use on Audio and Radio frequencies. 
The Current-Squared Meter is ideal for use on wave meters and wherever decrement measurements are to be made. 
Write for information, 


Weston Electrical Instrument Company 
27 Weston Ave., Newark, N. J. 


And in Principal Cities Throughout the World. 
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RADIOTRON U. y. 200 


NEW VACUUM ‘TU 


DETECTOR AND 
CASCADE AMPLIFIER 








, 
” 

TRO 
a 
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Two Important Bulletins For You 


I AVE you received your copies of these two descriptive bulletins devoted 





to the operation and practical use of Radiotrons? They should be read 
by every amateur and experimenter in the United States. 


One bulletin describes the detector tube—Radiotron U.V. 200; the other 
covers the amplifier tube—Radiotron U. V. 201. 


These highly instructive papers were prepared by well known authorities © 
on vacuum tubes and contain practical circuit diagrams and detailed instruc- 
tions which will enable the experimenter to obtain the most effective results 
from Radiotrons. 





If you have not received copies, call upon your local radio dealer and ask 
for them or write to us direct—they are free for the asking. 





DEPENDABLE PRODUCTS 
ea = MA ae : ‘ =. a by patents dated November 7th, 1905, 
Standard Tube Sockets ‘ ; 1.50 January, 1907, and February 18th, 1908, 
Grid Leaks, Mounted ‘ ‘ 1.25 as well as by other patents issued and pend- 
Grid Leak Units Only . . 75 ing. Tubes licensed for amateur and experi- 
Grid Leak Mountings ; i 50 
Intervalve Transformers. j 7.50 ‘ ea: 
Burgess ‘‘B’’ Batteries : : 3.50 stitute an infringement. 


The Radio Corporation’s tubes are covered 





mental use only. Any other use will con- 

















Dealers: Let us send you our selling proposition 


Address all orders and inquiries to 
SALES DIVISION, COMMERCIAL DEPARTMENT 


RADIO CORPORATION OF AMERICA 


233 Broadway, New York City 
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When writing to advertisers please mention THE WIRELESS AGE 









































BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Doesn’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


is used, SATISFACTION is SURE. 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURI NG COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


NEWARK, DELAWARE 


233 Broadway, New York City. 332 S. Michigan Ave., Chicago, IIl. 

525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 

1710 Royal Bank Building 301 Fifth Ave., Pittsburgh, Pa. 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 


ET ON OR eR RO A HURT re OF 














Order Your Radio Good 
by Mail—-from Continental 


| HE sensational suc- ™~ RKAB Grebe 
Variometer — COUP. 


cess of the Conti- ’ 
nental Store in New lone Se Seen 
York has led to the Vaitabte Cont 
extension of Conti- Coimnetian. 
nental Service to all og ttt MF 
parts of the U. S. and panah septation 
Canada. Customers Gen. Radio, 182 
here in our store have witout i 
marvelled at _ finding 
such complete assort- 
ments in one _ store; 
they have wondered at 
a radio store so up-to- 
date in new apparatus; 
they have been de- 
lighted with the courte- 
ous, interested atten- 
tion they received. 

Every advantage of 


wets | PARAGON R.A. TEN | 2" 


heart of New York— 
of our standin with y heard of anyone 
g (Reg. U. 8. Pat. Off.) was disappointed al 


the leading manufac- ‘ ; the . tame 
turers; of - — im” ' } received at our 
of service and _ the ou may be sure, 
| | will do everyth: 
square deal, are now "THERE are plenty of receiving sets for less money than our power thie 
available for you, wher- Paragons. However, the difference;/in performance is tion tn ae dealing 
ever you live. Order invariably far greater ‘than the difference in price. A with you. 
your radio needs direct genuine Paragon R. A. Ten costs Eighty-five Dollars, 
from .this advertise- BUT, it’s a Paragon—there is no better. Check up these 
ment, ~~ — ship- superiorities against any other receiving set: 
ments the day your Wave length, 160 to 1000 meters. Free from all body capacity 


opens 0 gt Fe duitentien 006 tame. : oftects 
compliance wi No Gend end losses whatever, “> greater py pe even 
terms of your order— Vernier attachments on all con- Q@uanniteall tte twe years 
and apparatus that is || trate, " 

















Storage Batteries _ 
10001 x 60 Amperes ; 


Battery 

10005 6 V 80 Ampere 
Battery . i 
All batteries are 


“The weaker the signal, the fully charged. 
s 


stronger the amplificatio Anti-capacity § 


packed to arrive in per- Coupling has scale of 180°. 
fect condition. Make 
your remittance, pre- 
ferably by check or 

P. O. Money Order. If 
> have never experi- 
enced Continental Serv- 
ice before, you are due 
for a pleasant surprise. 


Amplifying Transformers 
No. A-2 Acme, 


unmounted 4. 
No. 226-W Federal.... 7.50 


“B” Batteries 


flashlight cells, set 
of 10, 45 V 


Books 
Practical Wireless, 
Bucher 
Experimenters 
ual, Bucher 





Price Eighty-five Dollars 
For Your Own Protection:—Genuine Paragons are made 
only by Adams-Morgan Co., and sold by Continental and 
affiliated dealers. 


No. 1424 W, DP DT 
12 springs 

No, 142 mv. 
4 sprin 

No. 1427 Wy, SPST 
4 springs 


Telephone Jacks ~ 
“" w Open Cireult | 

















Ja 
1423 W, Two Circuit. 





Vacuum 
Bucher 
How to Pass U. S. 
Exams, Bucher .... 
How to Conduct Radio 
Club, by Bucher. 
Practical Wireless Sta- 


Radio Telephony, 
Goldsmith 
Radio Ins, and Meas- 
urements 
Elem. Princ. of Wire- 
less, By Bangay: 
Part e 


Robinson’s Manual 
Wireless Tel. 

Consolidated Call-Book 
(new edition)...... 


Audion Control Panels 


No. RORA Grebe, 
net 





It contains un- 
doubtedly the widest 
assortment of radio 

ever as- 

together. 
The appendix con- 
tains valuable tables 
for quick figuring of 
all radio  calcula- 
tions, as well as the 
conventional signals, 
abbreviations, etc. 
This catalog mailed 
anywhere in the 
world for 25 cents. 


Send for your copy today 


No. RORH Grebe, 
with tickler con- 
nections 

No. ZRD Clapp-East- 
ham (new type). 

No. Y-1 pate (lat- 
est model) 

No. P-500 DeForest, 
audion ultra-audion 
type with 45 V “B” 


Jac 
1428 W Plug 
Special Creco Plug.. 


Duo Lateral 


WEUGET, crcccerscese S400 


Adams-Morgan ‘Par- 
agon” special, just 
out ... 

Al1-10 Radio- Craft 


Loose Couplers 
No. A-1 Arnold, — 


34 Murdock, 
‘i500 meters 


6.00 


Yo. 5 
2000 ohms ....++s 


CONTINENTAL RADIO AND ELECTRIC CORPORATIO 


J. STANTLEY, Treasurer © 
NEW YORK 


J. DI BLASI, Secretary 


DEPT. E 52 6 WARREN STREET 




















